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HARVARD OBSERVATORY 
AND THE HENRY DRA- 
PER MEMORIAL. 

In 1872, Professor Henry 
Draper first sueceeded in 
p Jhotographing the lines of 
the stellarspeetrum. Hav- 
ing secured this triamph 
for America, he pursued 
his researches in the same 
direetion until his death 
in 1882. His skill and in- 
genuity were alike remark- 
able. He was not one of 
those observers who, leav- 
ing details to others, try 
merely to do the final ope- 
rations. He possessed the 
quality of thoroughness, 
and personally attended 
even to the mechanical de- 
tails of his investigations. 
He ground his own specu- 
la. It is not too much to 
say that the work done by 
him derives a character of 
value and reliability from 
the attention to detail that 
only such an investigator 
could give it. His powers 
of handiwork, eombined 
with his seientifie stand- 
ing, make him a model for 
astronomers. Had dry 
plate photography been at 
his service, his work would 
have taken a far wider 
range. But using wet 
plates, that can only bear 
comparatively short ex- 
posures, he was at an im- 
mense disadvantage. One 
interesting feature of his 
labors was the scientific 
fellowship of his wife. It 
is said that he rarely went 
to his observatory without 
her. Hence it was with 
peculiar grace that Mrs. 
Draper became the found- 
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GENERAL VIEW “OF THE ” HARVARD OBSERVATORY, 


er of the bias Draper 
memorial. From funds of 
her providing, the expense 
of continuing Dr. Draper's 
sadly interrupted labors is 
sustained. No more fitting 
and useful memorial of the 
great scientist than this 
can be thought of. Besides 
this, Mrs. Draper continues 
to take a personal interest 
in the work asdone. Ap- 
paratus formerly belong- 
ing to and constructed by 
Dr. Draper is soon to be 
added to the working ap- 
pliances of the observatory 
by her liberality. Photo- 
graphs of the spectra are 
sent her, and she maintains 
a Vivid interest, because an 
intelligent one, in the re- 
sults. 

The different buildings 
containing the instruments 
and laboratories of the 
Harvard Coliege observa- 
tory are situated in Cam- 
bridge, at quite a distance 
from the college whose 
name they bear. They are 
scattered over the crown 
of a grassy hill. On enter- 
ing the grounds, the first 
building seen is the resi- 
dence of the director, Prof. 
Edward C. Pickering. Di 
rectly in the rear of this is 
the old Harvard College 
observatory, with its equa- 
torial and its 15 in. tele 
scope, a Gerinan instru 
ment, in its day one of the 
great telescopes of the 
country, now relegated to 
the background by the tri- 
umphs of Alvan Clark and 
his sons. Back and tothe 
side of these are what now 
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RAILROAD MEN’S BUILDING. 

The new Railroad Men’s Building, erected in this 
city by Mr. Cornelius Vanderbilt, at a cost of $100,000, 
as a gift to railroad employes, was formally opened on 
October 3, 1887, when it was turned over to the uses of 
the Railroad Branch of the Young Men's Christian As- 
sociation. Speeches were made by the donor, Mr. Van- 
derbilt, and by several others. Then they were re- 
sponded to in an address of acceptance by Mr. Elbert 
B. Monroe in behalf of the association to whom the 
building is specially dedicated. Bishop Potter was 
| present, and created somewhat of a sensation by pro- 
| posing three cheers for Mr. Vanderbilt. Mr. Chauncey 

| Depew closed the proceedings by one of his character- 
| istic addresses. 

| The bailding is situated on Madison Avenue near 
the Grand Central Depot. Within it contains all the 
appurtenances of a well-ordered club house —lecture 
room, bath rooms, reading room, lanch room, ete. En- 
tertainments by prominent lecturers are to be given 
there throughout the season, and there is little doubt 
that much pleasure and profit will be derived by the 
railroad employes from this gift of the railroad mag- 
nate. 

The building is to be accessible to all employes of 
roads using the Grand Central Depot. It is not exclu- 
sively in the possession of the Young Men’s Christian 
Association. This point was made by Mr. Vanderbilt 
in his speech. 

The building, of ornate style in brick and terra cot- 
ta, is two stories high. The roof.is of glazed Spanish 
Akron tiles. The gymnasium and bowling alley are 
fitted up with the latest improvements. The bath 
rooms include a plunge bath, 6 feet deep and 91¢ by 
1344 feet in area. In the basement all the partitions 
|are of marble, with bronze framework. Brass pipes 
are used for the plumbing. In the library is a collec- 
tion of 6,400 volumes of general and miscellaneous read- 
ing. In the reading room 100 newspapers are kept on 
file. The lecture hall is 36 by 66 feet in area, and can 
seat 400 people. It is finished in oak, cherry, and ash. 
The building is wired and piped for electricity and gas. 
The architects were Robertson & Potter, of this city. 

For a nominal charge any of the railroad employes 
| on the specified lines has full use of the privileges, and 
| after being in good standing for a year becomes a life 
«| member. 








EXHIBITION OF TRAIN TELEGRAPHY. 

An interesting exhibition of train telegraphy was 
given by the Consolidated Railway Telegraph Com- 
| pany, of this city on the 6th instant. A special train 
of six cars’was run from Jersey City to Easton, carry- 
ing the apparatus for transmitting and receiving. The 
| train contained the guests of the Consolidated Com- 
| pany, and the party was the outcome of an invitation 
extended by Mr. Charles A. Cheever, the president of 
the company, tothe New York Electric Club. The 
trip occupied about five hours. During the running of 
the train, the operator was kept busy sending and re- 
ceiving messages. Although the speed of the train has 
no relation to the practical working of the apparatus, 
yet a greater measure of public appreciation may be 
looked for from the fact that the cars ran at very high 
speed, exceeding sometimes sixty miles an hour. 

The method is a simplification in some respects of the 
| Edison system, already very fully described by us.* 
The tin roofs of the cars are utilized as one leaf of a 





an condenser that is charged and discharged by the action 


of a *‘ buzzer” many hundred times a second. The 


| other leaf of a condenser is represented by a line of 


wire strung on low poles carried along the track as 


; nearly as possible at an even distance from the track. 
| The rapid charges and discharges of the car roof are 


| reproduced upon theline wire. By properly interrupt- 
ing these with a key, the Morse signals are either pro- 
| duced on the car, and by induction transmitted to the 
| line, or vice versa. For receiver, one or two Bell tele- 
phones are used. These the operator attaches to his 
head against the ear, soas to have both hands free. 


~ |He then establishes himself upon one of the regular 


| car seats, requiring only the room ofa single passenger. 
The ease of connecting the car apparatus with the car 
is noticeable By spring clips proper connections are 


ts | rapidly made by the operator upon being assigned to 
sees | any particular car. 


A clip is sprung upon the car truck to secure ground; 
| from this a wire leads to the instruments. From them 
another wire is carried to the roof of the car, where it is 


ing on “ listed” vesseis.-? illastrations . Mt) Rn a 

Ship Waves.--iteport of an important lectare.—By Sir Wi.LIAM also secured by aspring clip. Two or more car roofs 

THOMSON, recently delivered im Edinburgh; the forms and mo- “a 

tions of waves.—4 illustrations 15 | are thus connected to obtain increased surface. The 
IX. ORDNANCE.—The New One Hundred and Ten Ton G un.—The j ; 

dimensions and sections of the great Elswick gun. the jun—7 of ear connections are the acme of simplicity. 

Sir William Armstrong's productions. —® iliustrations 9 The a ratus consists of the « r.” trans- 
Xx. PHOTOGRAPHY.On Red and Purple Chioride. Bromide. and Ver ppa > P P busse : + 

lodide of Silver.—O». neliochromy and on the Intent photographie mitting key, and induction coil. The core of the 

imace.--By M.C Angry L&A, Philadelphia.—Firat instaliment of the rr ” 

famous papers by this leading photographer wnilatter is the magnet of the “ buzzer. These are 


Practical Photography.—A paper on the above subject by A. 
LON D®, of France.--4 \ustrations , 
XL. PH YstC8.— Experiments on the Mechanical Equivalent of Heat 

oo « Large Seale.—By FE A. Cowper and W. ANDEHSON.—A Brit- 
i#h Association paper giving accounts of the experiments, appara- 
tay, and resaits attained.—4 Illustrations 
The Velocity of Propagation of Fiame.—By Lewis T. Wricnt, 
Ass. M. Inet. C. Interesting experiments more directly ad- 
Grenced to the subject of the safety of the Davy lamp in coal 
SENG cleus con cnatecctstn ceacenbuns c eteselbanchscccsetbce counses becker 
Zi. TECHNOLOGY -Apparatas for Testing Otle.—An ingenious re- 
gihorine apparatus for vesting the quality Of lubricating oils. —1 tl- 


Groner WARDMAN.—American sources of 
\te parity and appearance 


Sand for Glass By 
» Supply for glass san 


gs | secured to asmall lap board. 


For battery, twelve 
chromic acid cells (Bunsen type) are used. A compact 
form of these has been adopted, and is carried in a 
hand case. The whole equipment fora car is carried 
by one man, the operator himself, and can be attached 
and putin working order and transmit messages or 
receive them in a few minutes. 








* See Scrmntiric Amaznicax, Vol. 4, No. 8. 





The great advance over the old Edison method con- 
sists in the use of a single line wire instead of a number 
of parallel lines. The reduction of the quantity of 
apparatus and its portability are also notable. 

Many well-known scientists and electricians were on 
the train; among others, Thos. A. Edison, Prof. 
Barker, Messrs. Pope, Gillilland, Phelps, Van der 
Weyde, and others. The opportunity was taken for 
sending and receiving many congratulatory messages. 

MAGAZINE RIFLES. 

The merits and defects of the various types of maga- 
zine guns are just now attracting much attention in the 
European military press. Avenir Militaire makes 
serious charges against the efficiency of the German 
magazine gun, with which the German infantry have 
been supplied, and the Militar Wochenblatt replies 
with similar charges against the Frencharm. The one 
charge and the other do not differ essentially ; neither 
the German soldier, with the new ‘* Mauser,” nor the 
Frenchman with the “ Lebel,” have yet got the “ hang” 
of the magazine rifle, which, being far more complicated 
than the old arm, requires more careful handling. That 
novices at such mechanisms should be awkward is 
scarcely surprising, and the observer at the butts, how- 
ever friendly, would see little to praise in their target 
practice. That skill as well as experience is required 
to get the real value of the magazine gun bas been 
clearly demonstrated during the last few months; and 
an excellent proof that the new arm is not altogether 
satisfactory is to be found in the German and French 
military journals, which, while indignantly denying 
the truth of the assertions made by hostile critics, seem 
unable to bring forward any facts or figures to aid 
them. Thus the Deutsche Heeres Zeiiung, just at pres- 
ent much wrought up over the published observations 
of a correspondent of the Swiss journal Gazette Suisse, 
contents itself with denying in general terms the truth 
of his statements, and makes no attempt to go spe- 
cifically into the charges. It says that the new arm 
has been shown, beyond peradventure, to be at least 
quite as efficient as any other type known; that it is 
simple in construction, strong in parts, accurate in fire, 
and in the hands of the German soldier, accustomed to 
handling the old Zundnadelgewehr, of which this is 
only an improvement, is more effective than any other. 
Yet the Swiss correspondent, who witnessed the work 
of a part of the 25th corps at the butts, only corrobo- 
rates other military observers when he declares that 
men draughted from the farming districts of Bavaria, 
Wurtembarg, and especially the Pomeranians, West- 
phalians, and West Prussians, cannot, because of the 
great size of their fingers, operate the mechanism of the 
Mauser magazine gun with nicety, dispatch, or safety 
to the parts ; and that in such unskillful hands the ad- 
vantages of a quick-firing gun are lost and its defects 
made more prominent. 

Again, like others who have observed raw levies 
handling this type of gun, he says that the “extractor 
lever ” (the lever which throws out the empty shell and 
rams home the new cartridge), which is worked by 
hand, is easily broken, and that the men cut their fin- 
gers upon the sharp edges of the mechanism. The con- 
tinual change in the center of gravity of the piece, 
eaused by the loss of weight at one end as the car- 
tridges are fired, makes the aim uncertain, because 
changing the range after each fire. 

As to the French magazine rifle, the ‘‘ Lebel.” with 
which the French infantry have been armed, it has, 
according to military critics, the same defects as the 
‘**Mauser,” but the French soldier being quicker and 
more dexterous in the use of mechanism, the equation 
of error in charging and firing is less, as are also the 
chances of breaking. The improvements in this arm 
recently made by Lebel and General Tramind, com- 
mandant of the military school of St. Cyr, are very im- 
portant. The bore, like the arm now in use, is of eight 
millimeters, and the bullets, made of steel, are fired by 
a newly invented powder, which is smokeless, of tre- 
mendous potency, gives little or no recoil, and, it is 
said, the noise of the discharge is so slight that it can- 
not be heard at a distance of twenty-five yards. The 
projectile is much smaller than that now in use, as is 
also the cartridge, yet the trajectory is almost straight, 
the mark being hit at long range 95 times out of a pos- 
sible 100 by those at all accustomed to arms of any 
kind. In some respects this new piece resembles the 
recently invented Pralon rifle, but in its mechanism 
are eradicated the defects which that was seen to 
possess. 

Recent experiences of the English with the repeating 
rifle have been peculiarly unsatisfactory. The Broad 
Arrow, quoting the Times of India, says that the 
exhaustive trials at Bengal have proved that both 
the Lee-Burton and the improved Lee are altogether 
unsatisfactory. It says: 

“That there should be many who object to the new 
rifle on the grounds of the waste of ammunition in- 
volved is only natural, and to be expected, but to find 
the weapon itself breaking down in its strongest point, 
viz , rapidity of fire, is astonishing, but not incompre- 
hensible. The report says that the improved Lee is- 
the better of the two, but that when any large number 
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of rounds have to be fired, the Martini-Henry is quicker 
than either. The term ‘repeating rifle’ is really mis- 
leading to the non-military public, and the name 
‘magazine rifle’ is far more accurate. Many people 
oem to imagine that the repeating rifles fire continu- 
ously like a revolver, up toa certain number of shots, 
py merely pulling the trigger; but this is far from 
being the ease. Each cartridge has to be extracted, 
and the breech closed as in the case of a single loader, 
the only time saved being that employed in taking a 
fresh cartridge out of the pouch and placing it in the 
chamber, while, when the magazine is emptied, it is 
necessary to refill it, cartridge by cartridge, thus wast- 
ing as much time as is occupied in loading the same 
number of cartridges direct into the chamber. The 
addition of a fixed magazine must of necessity make 
the rifle clumsy and awkward to handle, while it must 
either make the balance unequal or depend solely on a 
spring for its action.” 
How French Bread is Made, 

One summer’s day we stopped to call at the stone 
farm house of Monsieur Duval. Ernestine, the eldest 
daughter, was housekeeper in her dead mother's place, 
and she it was who brought out the amber-colored 
cider, the goat’s cheese, and the heavy, hard, country 
bread. It isan essential of French peasant hospitality 
to offer these things to visitors. 

The loaf she took from the shelf was one of half a 
dozen leaning against the black wall. These loaves 
resembled eart wheels, and had been baked in six- 
quart milk pans. Ernestine cut the loaf with a small 
saw made for the purpose! Nothing less than such a 
saw, or a pirate’s cutlass, could sever that homely but 
wholesome pain rassis. 

These loaves, we knew, were baked only once a 
month. Bread day in a Norman peasant family is like 
washing day on an American farm, in the respect that 
it comes at regular periods. We judged that bread 
day in this cottage was approaching, from the fact that 
only six loaves remained of the original thirty or there- 





about. 

After our luncheon Ernestine took us through the 
orchard to a picturesque stone building, where the 
bread was wont to be made. This building had once 
been part of an ancient abbey, and amid its ivy-covered 
ruins we could still trace fine sculpture and bits of 
armorial designs, but inside there was no trace of art 
or architecture. It was really a Norman hen house. 
We saw several pairs of sabots or wooden shoes hang- 
ing from the wall and looking as if they had been 
whitewashed. 

In one corner of the place was a large space inclosed 
with boards. This was empty, but, like the sabois, it 
suggested whitewash or mortar making. 

Ernestine told us that this was the family dough 
trough. Hither, once a month, came her father and 
the hired man to “set” the yeast a-rising. Flour and 
water were stirred together with the huge wooden 
spades shaped like our snow shovels which hung with 
the sabots upon the wall. When the mass, thoroughly 
beaten together, had risen and assumed a dark color 
and leathery consistency, then came the tug of war. 
The two men put on the sabots over their ordinary 
shoes, jumped in upon the dough, and began the knead- 
ing. Their way was to hop and prance and flourish 
like opera dancers, to stamp and kick like horses, 
exerting themselves till the perspiration streamed 
off them and they had no strength left. After this 
process the dough was put into the pans, and then 
mente in the huge oven at the rear of the abbatial hen 
louse, 

In all Norman towns half-clad men may often be seen 
lounging about bake house doors. Their legs and feet 
are bare and floury, and as they tread the streets we 
know that they have just come from or are returning 
to their usual oeeupation of kneading bread. 

‘Mon Diew!” exclaimed Ernestine when we told 
her that in America bread making was woman's work. 
“Mon Dieu! how eruel yourmenare! I would rather 
shoe horses 1"— Epoch. 

Great Pumps. 

The Lawrence Machine Company, Lawrence, Mass., 
have been awarded the contract for one of the largest 
pumping plants ever planned in America. The plant 
is for the city of Montreal, and consists of four centri- 
fugal pumps, each with a discharging opening of 24 
inches diameter, and capable of handling 18,000 gallons 
of water per minute, and four similar pumps of 15 
Inches discharge opening, and a capacity of 7,000 gal- 
lons per minute. Thus the four 24 inch pumps have a 
combined capacity of 72,000 gallons per minute, 4,320,- 
000 gallons per hour, 103,680,000 gallons, or 386,000 tons, 
of water per day of twenty-four hours ; and the four 15 
inch have a combined capacity of 28,000 gallons per 
"inate, or 1,680,000 gallons per hour. These pumps 
mothe for by the Inundation Committee of 
mp, and are designed to pump the sewage of 

wey over the walls and dikes now in process of 
an to protect the lower portions of the city from 

‘© anpual inundation caused by the floods and ice 
Rorges of the St. Lawrence River. 











Scientific American. 


PHOTOGRAPHIC NOTES. 

Instantaneous Photographs Made at Night.—With 
rapid plates of the present time, no trouble is found in 
taking instantaneous photographs by day light, but 
doing such work at night is something quite new. 
Messrs. Goedicke and Miethe, of Germany, recently 
succeeded in producing a flash of light of surpassing 
brillianey and actinic force, by mixing an explosive 
compound of magnesium powder, chloride of potash, 
and sulphide of antimony. 

Experiments show this compound to be rather dan- 
gerous, requiring especial care in its handling. 

Quite recently, Dr. H. G. Piffard, of this city, a mem- 
ber of the Society of Amateur Photographers, carried 
on a series of experiments with a view of overcoming 
the dangerous qualities of the potash and magnesium 
compounds, and finally ascertained that a similar light 
of great power could be easily made by mixing with 
seven grains of gun cotton from fourteen to twenty 
grainsof magnesium powder. There is no danger con- 
nected with this light. The gun cotton flashes in- 
stantly, as soon as ignited, and combines with the mag- 
nesium to produce an intense actinic light. The lens is 
used with full aperture, while the light is placed about 
ten feet from the object. 

We were shown a negative made with this light 
which was quite remarkable for the density of the 
image and the detail exhibited in the dark portions of 
the object Of coursea plate of high sensitiveness had 
to be employed. ‘ 

One of the Causes of the Fading of Photographs.— 
The Photographic News finds that salts of iron in card 
beard mounts have a deleferious effect on the photo- 
graph It says: Iron, in one form or another, is 
present in every sample of dark-colored or buff card 
which we have examined, and it is with respect to the | 
darker colored cards that we have received the bulk of | 
complaints. In the case of some of these mounts, the | 
iron is so loosely held that water alone will extract | 
enough to strike a blue color with ferrocyanide of | 
potassium ; but in other instances the iron is not ex- 
tractable by water alone, but readily comes into solu- 
tion if a portion of the mount is treated with water 
containing a little hydrochloric acid. 

The body of the buff-colored mount is generally 
made, for the sake of cheapness, of a pulp containing 
iron, this metal usually being in an insoluble state in 
the case of the individual sheets of which the card is 
built up; but in the process of mounting these sheets, 
the elements necessary to produce soluble iron com- 
pounds are introduced, as the paste or cement used 
almost invariably contains an appreciable portion of 
common salt (chloride of sodium), and, if not acid 
when used, generally becomes so before the sheets of 
cardboard are dry. 

In such a case, the soluble and highly mischievous 
perchloride of iron is formed, and either makes the 
prints fade all over or works through holes in the en- 
amel coating, and produces the spotted appearance so 
familiar to professional photographers. If the starch, 
paste, and gum for mounting the photograph become 
sour, the iron will be transformed into a harmful salt. 

Testing for Iron.—A mount may be tested for iron in 
the soluble state by first making an infusion, that is, 
cutting up portions of the mount and soaking in warm 
water. If a few drops of a cyanide of potassium solu- 
tion be added, a blue color should at once appear, pro- 
vided any iron is present. A soluble iron compound 
may be considered in all cases as injurious. 

To test for iron in an insoluble state, but in such a 
condition as to readily become soluble, pour fresh 
water on other pieces of the same mount, and for each 
drachm of water add two drops of pure hydrochloric 
acid, allow the whole to soak for an hour or two, and 
then filter off and test with ferrocyanide of potassium, 
as before. Iron in the condition indicated by this test 
may become soluble and mischievous, if the photo- 
graphs are allowed to remain in a damp place, as then 
the paste used in making the card will probably become 


acid. 





——$—$—$—$_—_— +2 
Very Queer Law. 

If a decision just made by the Supreme Court of Con- 
necticut is sound law, real estate on the banks of rivers 
with a tendency to change the course of their channels 
is a dangerous investment for capital. The court holds 
that rivers are natural boundaries, and when they alter 
their course their functions as boundaries are not af- 
fected by their former relation to lands. That no mis- 
take may be made interpreting the meaning of the 
court, the decision gives a forcible illustration of a 
possible result from the waywardness of the river. 
“If,” the decision says, “after washing away the in- 
tervening lot, it should encroach upon the remoter lots, 
and should then begin to change its movement in the 
other direction, gradually restoring what it had taken 
from the intervening lot, the whole, by law of accre- 
tion, would belong to the remoter, but now approxi- 
mate, lot.” Under this statement of the law an owner 
on the river front is not only liable to see his property 
gradually disappear under his own eyes, but if it reap- 
pears subsequently it belongs, not to him, but to his 
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Oil from Grape Seeds, 


In Italy oil is now made from grape seed. According 
to the Revue Francaise, the following is the method 
employed. On being removed from the wine press the 
mare ie well dried, the seeds are separated by a fan, 
and afterward subjected to a cleaning process. 

When perfectly clean and well dried, they are ground 
like wheat. The finer the flour thus obtained the greater 
the yield of oil. The milling requires some attention 
as regards the arrangement of the millstones. As soon 
as the first product is withdrawn, it is bolted ; that 
which is left on the bolting cloth is again ground, and 
so on, care being taken to add a little water to the flour 
as it passes between the stones. The product from the 
mills is then thrown into boilers. If ten kilogrammes, 
for example, are to be treated, in the middle of the 
mass, and into a hole extending to the bottom of the 
vessel, three liters of water are poured. The vessel is 
then placed over a slow fire ; the flour little by little is 
stirred with the hand or with a spatula, to mix it well 
and to prevent the formation of lumps, and it is left 
over the fire until the hand cannot bear the heat of the 
mixture. This operation is very important. The better 
regulated the cooking of the flour, the greater is the 
quantity of oil obtained. The flour, still hot, is placed 
in wrappers, and is taken to the press and treated like 
other oil-producing seeds. After the first pressure the 
mass is broken down by hand and pressed a second 
time. One hundred kilogrammes of well-ripened 
grapes give from ten to twelve kilogrammes of oil. 


Oe — 
Sulphurous Famigations, 

The Havre Congress of Hygiene have agreed to 
publish a set of directions for disinfecting, for the 
benefit of doctors or masters of infected vessels. Brim- 
stone, broken up in small pieces, should be placed in 
broad and shallow earthenware or cast iron dishes, of 
about 1 liter capacity. The vessels should be of one 
piece, without solder, and, as a precaution against fire, 
should be placed in tubs holding 2 or 3in. of water. 
To light the brimstone, either sprinkle it with a little 
alcohol or tip it with a little cotton wadding dipped 
in the same liquid. For each cubic meter of room, 30 
grammes of sulphur are requisite, or about 1 oz. for 
each 40 cubic feet, all the openings being kept tightly 
closed for twenty-four hours. How to proceed when a 
large space is to be disinfected, and how to open the 
doors after fumigating, are described in detail, but one 
of the characteristic cautions given by the wise men 
at Havre is to avoid as much as possible, on board 
steamers, to let sulphur fumes get into the engine room 
—not that serious harm is to be apprehended, but be- 
cause the vapors turn polished brass and steel an ugly 
red color, which greatly displeases the engineers. 

a oe 
The British Standfng Army. 


The “General Annual Return of the British Army” 
for the year 1886 has just been presented to Parliament. 
On the Ist of December, 1886, the composition of the 
personnel of the army was as follow: 





ESTE TE : 7,204 
Warrant officers........ 687 
Sergeants and farriers... 12,756 ) x 0 O.'sand men 


Buglers, etc 
EDs cnksenaddy cove 


Ns otc Waikaas vo. 208,568 
The nationalities of the non-commissioned officers 
and men of the army were as follows : 


pebedawiess cess 8878 ang 679, 


English..... rr 146,171 
Ee rr re 16,446 
Us snus enUhbavcotdesteiceeseseniten $2,153 
Various 3,437 


>+ero 
Oxychloride of Zine Cement, 

This cement or mastic is prepared by mixing 1 part of 
the finest pulverized glass with 3 parts of oxide of zine 
thoroughly calcined (made from the carbonate), which 
is afterward kept in well-stoppered glass vials. Se- 
parately 1 part of borax is dissolved in the smallest 
possible quantity of water, it is mixed with a solution 
of chloride of zine of 1°5-1°6 sp. gr., and is kept in this 
state in well closed vials. To use this mastic, enough 
of the powder is mixed with some of the liquid to form 
a putty, which hardens readily until like stone. Un- 
der the name of Paris dental cement a similar pre- 
paration is sold in the pharmacies which has even been 
used for filling hollow teeth. This composition can 
serve excellently for many other purposes; for ex- 
ample, toattach to each other different parts of tech- 
nical, scientific, or domestic appliances, where a tena- 
cious, quickly hardening cement is required.—L’ Hlet- 
tricita. : 


ee 


_ AN ingenious plan to save a dying pear tree was 
adopted in the garden of L. M. Chase, of Boston. 
The mice had girdled the tree so that it seemed bound 
to die. Mr. Chase planted four small trees around it, 
and close to it, cut off the tops, pointed the ends, and, 
making incisions in the bark of the pear, bent the 
sinall trees, and grafted them upon the dying trunk. 
They all lived, and that tree draws its nourishment 
from the small ones. This season a bushel of hand- 





fortunate next-door neighbor. 


soine pears were taken from it. 
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VALVE GEAR FOR OSCILLATING ENGINES. 
We illustrate a novel and ingenious valve gear for 
oscillating engines devised by John William Hartley, 
of California Works, Stoke-on-Trent, England, and 
given in Engineering, from which we take the follow- 
ing 
This gear does away with the necessity for the use of | 
eccentrics and permits of the expansion being varied at 
will up to the latest point of eut-off for which the en- 
gine is designed We give two engravings, one show- | 
ing the gear in perspective applied to an engine with 
the crankshaft above the cylinder, and the other illus 
trating an engine of the inverted type. The arrange 
ments are practically identical, but some of the parts 
are more clearly shown in one view, and some in the 
The same letters of reference appear in both 
engravings. The cylinder, A, trunnions, 
B. On its upper cover it carries a bracket, E, which 
serves as a fulerum for a In this lever there 


is a boss, through which there passes a pin, G, forming 


other 


rocks on 


lever, F 


a portion of a double-armed lever, H H, which at one 
end is connected to the valve spindle and at the other 
to a slipper block, K, sliding on a curved bar or link, 
L. This link is pivoted to the framing at itscenter by 
a stud, M, which is on a line drawn through the center 
of the crankshaft and the center of the trunnion. It 
ean be moved and set to various positions about this 
stad by a reversing lever and quadrant, not shown in 
the engravings 

The curvatare of the link is struck from the center 
of the trunnion, and when the link is in mid-position 
the slipper moves backward and forward on it without 
any vertical motion, and consequently there is no move- | 
ment of the valve. If the link be tilted either way, | 
is made to oscillate on its fulerum, G, 


as 


the lever, F, 
the cylinder rocks, and the valve is moved to and fro, 


admitting steam to drive the engine backward or for 


ward, according to the position of the link. The mo 
tion of the valve is reversed when the cylinder attains 
its maximum swing in either direction, and hence it 
follows that the mechanism we have already described, 
and which by itself 
either lap or lead 


is not novel, is not able to give 


To enable the steam to be used ex 


pansively, a second motion is imparted to the valve 


| 


the position of the curved bar, the total travel of the 
valve can be changed as desired. gIhe slot in the end 
bracket, R, attached to the cylinder. The further end | of the lever, P, permits of the sl caused by the wear 
of the lever, P, is coupled by a link, U, to the crosshead | of pins being taken up. , 


of the piston rod, and follows its motion. When the| —- 
a Spike unde Water. 


from the piston rod. The outer end of the lever, F, is 
connected by a link, 0, to a lever, P, carried by a 


Driving 
In mill work, especially when making repairs, it is 
often necessary to drive large spikes in water to the 
depth of two, three, and even four feet. Starting a 
| spike by hand, and then attempting to drive it by 
means of a crowbar, is an unmechanical proceeding, 
to say the least. The Man ufacturers’ Gazette says one 
of the neatest and also the best pays of effecting the 
desired object is to get a piece Of steam pipe of suffi- 
cient size to permit the spike to dfop easily through it. 
| Place one end of this pipe upon) the spot where the 
| spike isto be driven, drop the kpike into the pipe, 
| point first, and then follow it with an iron rod just 
large enough to slide easily in the pipe. By using 
the iron rod as a battering ram, or like achurn drill, 
the spike ean be easily and quickly driven home with- 
out spattering the person with mind and water. 

An improvement on this spikédriving rig may be 
|made by getting a cast iron ball of two, four, or six 
| pounds weight, drilling a hole through the ball suffi- 
cient to receive the iron rod, also drilling another hole 
|to reeeive a set screw. By screwing the set screw 
down upon the rod, the ball can be held in any de- 
sired position. This ball gives extra weight to the 
driving rod, and, in fact, forms a kind of hammer 
whereby the spike can be more quickly driven home. 
‘It will not work well if you try to drive the spike 
by means of the rod and a sledge hammer. It is bet- 
ter, by all means, to rig up the ball above mentioned, 
which will do the work well and quickly. 

- —i-- 0 

piston descends, the lever, F. rises, carrying up with it| Sadiations from Melting Platinum and Silver, 
the pin, G, and foreing the lever, H H, to oscillate M. J. Violle has studied these radiations by means 
about the center of the slipper, K, and to raise the! of a thermopile, one surface of which received the ra- 
valve. The levers, P, F, and H, are so proportioned | diations and the other was exposed to a known source 
as to give the slide valve an amount of travel at each | of heat in such a manner as to bring the needle of the 
stroke of the engine equal to the sum of the lap and | galvanometer to zero. It was found that the total ra- 
lead, and this is a constant quantity independent of | diation of melting platinum is fifty-four times that of 
By varying | melting silver.— Comptes Rendus ; Amer. Jour. 



































the position of the curved bar or link, L. 
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AN ADJUSTABLE PITCH SCREW PROPELLER. 


An invention proyiding means whereby the blades of 
changed to any desired angle or 


a propeller may 


243 


Scientific American, 


more than half its depth the sifter is made closed or | ment can be very accurately effected without grinding 
imperforate, the other part being made of fine wire | the bits for such purpose, as has been common hitherto. 
cloth or netting, or of perforated metal plates if desired ; | The bits are arranged so that only one will cut at a 











| 


but a considerable portion of this perforated part is 





pitch required, without the stoppage of the engine, is 
: made as a door, through which the coal and ashes to 
be sifted are passed, the door being hinged at one side 
and having a latch or lock button at the other edge. 
There is also a door, arranged to be buttoned or latched, 
in the lower portion of the sifter, through which the 
sifted coal or cinders may be discharged, when the 
sifter is lifted by its bail from the outer case. The 
sifter is hung on trunnions at its ends in suitable brack- 
ets fixed within the outer case, and is rotated by a 
erank applied to one of the trunnions, the outer case 
being made large enough to hold a considerable accu- 
mulation of ashes, and its close-fitting cover being left on 
until all the dust from sifting has settled, when the 
| sate and clinker can be conveniently picked out, and 
| what remains is ready to be put on the fire, the meshes 
| of the wire cloth in the sifter being fine enough to save 
| all the small coals. The sifter may also be made to be 
| Supported from trunnions on its opposite sides, resting 
in the forked upper ends of stirrups pivoted on lugs in 
the bottom of the case, when the sifting is done by 
rocking the sifter by means of a shaker bar extending 
jeer one end of the outer case. A sifter and ash 
receptacle of this kind can be kept and used in any 
room of a house, where most convenient, without scat- 
shown in the accompanying illustration, and has been | tering dust over clothing and furniture. 
patented by Messrs. William J. Steves and Andrew J. el ———— 
Hill, of Mechaniesville, N. Y. A sleeve, having on its AN IMPROVED SIGNALING APPARATUS. 
rear end a beveled gear, is mounted on the propeller; A signaling apparatus designed for a variety of pur- 
shaft, and the shank of each propeller blade, projecting | poses requiring an upwardly projected light, such as 
down through the hub, is made with an integral bevel | 
gear to mesh with that of the sleeve. The latter has | 
collars where it passes into the hull, and on its interior | 
end are four integral pins, which are received in the, 
eam slots of a second or reversing sleeve, mounted | 
upon the shaft and upon the inner end of the first | 
sleeve. The inner end of the reversing sleeve has a! 
wide interior collar witha series of longitudinal grooves | 
engaging with corresponding feathers formed longitu- | 
dinally on the shaft, there being also an exterior collar | 
in alignment with the interior one, the exterior collar 
being engaged by an interiorly grooved ring having | 
trunnions on opposite sides, journaled in the U-shaped | 
arms of a lever, whose lower ends are fulerumed upon | 
a pillow block fixed to the bottom of the boat. To the! 
upwardly extending arm of this lever is pivoted a rod 
adapted to extend back to the engine room or other 
convenient place, where it may be operated by hand or | 
steam power. While the propellers are revolving, a 
movement of this lever and strap will also move the in- 
terior sleeve, and its cam slots, through the pins on the 
inner end of the other sleeve, will revolve the latter, 
with its bevel gear, to turn the flukes of the propeller 
to the desired angle or pitch. 
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STEVES AND HILL’S SCREW PROPELLER. 
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QUATERMASS’ SIGNALING APPARATUS. 





AN IMPROVED HOUSEHOLD ASH SIFTER. |illuminating the rigging and signaling on shipboard, 


A convenient sifter and receptacle for ashes, whereby | for store windows, for use on railroad trains, ete., has 


the partially burnt coals can be effectively separated | heen patented by Mr. Reuben Quatermass, of Moline, 
from the ashes, and the work can be easily done at the Kan., and is shown in the accompanying illustration. 


QR? Ea 
| 





——— | A cylindrical casing, adapted to receive a lamp, is made 
| with a perpendicular sliding door, the casing having a 

series of draught holes near its bottom and ledges upon 

its inner walls, just above thelamp flame. Aninverted 
|conical reflector surrounds the lamp, its outer edges 
resting upon these ledges, the light striking and being 
| reflected upward, as shown in dotted lines. Upon a 


ledge in the casing, near its top, rests a glass concavo- 


+ 


threaded collar, to which is fitted a cowl for receiving 





cape without permitting rain or snow to enter. Any | 
water or snow deposited on this glass shield runs out | 
through a series of holes in the casing in a line with the | 
edge of the shield. By means of this lantern a column | 
of light may be projected to a great height, illuminat- 

| 

| 








may be seen over the tops of embankments, trees, etc., 
and producing a halo visible at long distances. 

— >+eo 

AN IMPROVED CUTTER HEAD. 

A cutter head with which the bits are interchange- | 
able, in such manner that both ends of the bits may | 
| be worn alike, and which can be readily adjusted to | 
| balance accurately, is shown herewith, and has been | 
patented by Mr. John C. Humphreys, of Braxton 
| Court House, West Va. The cutter bar, stock, or bit | 
‘holder has a series of exterior convex surfaces, eccen- 
trie to the axis of the cutter bar, as shown in the cross | 
| sectional view, Fig. 2, and is shaped so that, looked at 
from opposite ends, it presents two three-leaved cams, 
leach of which extends half the length of the cutter 
bar, the bits of one series being intermediate of those 
of the other. The bits are secured to their places by 


ing the smoke and steam of a locomotive, so that they 

















FALARDEAU’S COAL AND ASH SIFTER. 


screws passing through open-ended slots and washers 





convex shield, centrally apertured, and having a| 


time, and project at such tangents and are so shaped 
on their backs that their outer surfaces back of the 
cutting edges lie inside of the circle described by the 
cutting edges, thus cutting the wood at an angle of 
| fifteen to twenty degrees, instead of about forty-five, 
}as has been common heretofore. With such a cutter 





HUMPHREYS’ CUTTER HEAD. 


head and bits the latter do not drag and leave creases 
jor ridges in the surface of the wood being dressed, but 
make a smooth cut, while economizing power. 

- >+eroe 

To Free tron or Steel from Rust, 

As often happens, a chance now occurs to note a pro 
cess whose value should not be underestimated. A 
book binder wishing to blacken iron places rusty iron 
or steel in stale beer (triple beer). After five or six days 
the rust is perfectly dissolved from the metal, and a 
dark brown to black surface takes its place. 
days later the rust reappears. This affords a ready 
means of cleaning old or delicate iron objects from 
rust.—Uhland’s Tech. Rund. 

AN IMPROVED FIFTH WHEEL. 

A fifth wheel fur vehicles, so constructed that it can 
be readily taken apart and put together, while it has 
great strength and simplicity, is shown in the aecom- 
panying illustration, and has been patented by Mr. 
Edward H. Cox, of Slate Lick, Pa. Fig. 1 is a plan 
view and Fig. 2 a longitudinal section, Fig. 3 showing 
a plan of the upper fifth wheel plate, and Fig. 4a modi 
fied form of the lower fifth wheel, with inclined bear 
ing arms in lieu of the base ring, for vehicles in which 
|the front axle does notturn under. The lower fifth 
wheel plate, axle stock, and axle are bound together 
| by clips passed through the usual bottom plate. The 
| upper plate, head block, and spring are likewise bound 
together by clips, and the king bolt, in front of the 
axle, is passed through forwardly projecting 
formed on the upper and lower fifth wheel plates and 
|on the bottom plate. The front end of the reach abuts 
against the rear end of the head block, to which it is 
isecured by the top and side stays. A reach plate of 
the upper fifth wheel, bolted to the under side of the 
reach, has a bottom extension with a downward open- 


Some 








eyes 


|ing slot in which the rear base ring on the lower fifth 


wheel is fitted to turn. 
preventing the base ring from rattling, and the lower 


An offset strap closes this slot, 


larm of the strap extends forward under the clip plate 
the products of combustion and allowing them to es- | 


and receives the king bolt,on which it thus swings 
loosely with respect to the axle in turning. With this 
construction all the parts can be readily put together or 
taken apart, and they are not liable to quickly wear out 








fireside without causing annoyance or inconvenience 
a the eseape of dust, is shown in the accompanying 

"stration, and has been patented by Mr. Dennis L. 
Palardeau, of Cohoes, N. Y. The sifter is supported 
within @ ease or outer vessel, which has a pivotal bail | 
‘oO carry it by and a close-fitting cover. For a little 





in the bits, the washers fitting within countersunk 
marginal portions of the slots, and each washer having 
a pocket on its inner side in which may be placed shot 


or other weights, for making the different portions of 
the several bits of like 
adjust- 





It 


TANS 








the cutter head occupied by 


weight. By removing or adding weights, the FOR VEHICLES. 


COX'S FIFTH WHEEL 
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INTERNATIONAL EXHIBITION AT GLASGOW. 





The buildings are now in course of erection for the 
great exhibition to be held at Glasgow next summer, 
and our illustration represents the main structure, 
which wil! be semwi-Oriental in design, and which will be 
surmounted at the center by a dome 120 feet in height 
and 90 feet The buildings will, in all, 
cover about and a quarter acres of ground. 
to the exhibition is being at- 
and judging from the 


in diameter. 
ten 
Everything relating 
tended to with 
fact that Glasgow is the second largest city of Great 
with a population, including its suburbs, of 
1,500,000 people, and inasmuch as itis visited 
annually by thousands of tourists en route for the 
Trosachs and the Seotch lakes, there is no reason to 
doubt of the success of the enterprise. The executive 
council includes some of the leading nobility and most 


much energy, 
Britain, 
nearly 


prominent citizens, and the chairman is Sir James King, 
Lord A guarantee fund of over 
$1,200,000 has been subscribed 

The exhibits will be 


Provost of Glasgow. 


of a widely different character, 


and will include such classes as: Agriculture, including 


horticulture and arboriculture. Carriages, including 
bicycles, tricycies, and ambulance appliances. Chem- 
istry and chemical and philosophical apparatus and 
instruments. Civil engineering. Cutlery, firearms, 
ete Educational appliances and apparatus for physi 
eal training. Electricity, fine arts, fishery, food, fur- 


Heating and cook 

Mining and me 
Naval architecture 
printing, bookbind- 
Railroad ap- 
India rubber, gutta 


and other illuminants. 
apparatus. Jewelry machinery. 
Musical 


Inarine 


niture, gas, 
ing 
tallurgy instruments. 


and engineering. Paper, 
Pottery 


leather, 


ing, and stationery. and glass, 


pliances. Textile fabrics, 
percha, clothing. 


Great attention is to be given to the exhibit of naval 
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house, and passed through breakers, whence it must 
go to the stamp mill—perhaps several miles away— 
and there it must be pounded into fine mud and sand, 
which in turn is run over a system of sieves, jiggers, 
and slime tables, undergoing an elaborate process of 
mechanical separation of the copper from the sand, 
after which the copper must be taken to the smelting 
works, and then cast into ingots, when it is ready to 
be sent to market. 

Few, even mining men, who are not acquainted with 
the details of the work at our Michigan copper mines 
are ready to give credence to the statements that rock 
which has a gross value of bat $1.65 per ton, or less 
than 15 pounds of refined copper, on an average, to 
the ton, can be mined at a depth of more than 1,000 
feet below the surface, hoisted, broken, stamped, 
washed and separated, emelted, and taken to market 
and sold, and still leave a net profit of 22 cents on 
every ton. Yet this was the year’s result at the At 
lantic mine in 1885, is equally favorable for 1886, an 
the company paid a dividend of $1 per share to tl 
shareholders. 

In order to accomplish this, 800 tons of rock were 
raised and stamped per day. Each year, as the price 
of copper has diminished, the daily production has 
been increased, in order to reduce the average cost 
Ten years ago, were but 230 tons of rock 
mined and treated per day, the average cost was $3.90 
per ton at thismine. The cost of stamping and wash- 
ing was then 88 cents per ton, while now it is but 30 
cents. The total average cost per pound of copper ob- 
tained at the Atlantic mine ten years ago was 22 cents, 
in 1885 the same was produced for 9‘ cents. The 
mine is no richer now than formerly, in fact, there has 
been, practically, no change in the quality of the rock. 


when there 





The advantage gained is due to improved facilities for 
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tion of such work. No copper minein Michigan can 
be successfully operated otherwise than by all this 
necessary outlay. As soon as the deposit has been 
proved sufficiently to justify its permanent working, 
then the rock house and stamp will must be provided 
for. Hundreds of thousands of dollars must be judi- 
ciously expended before the mine becomes established 
as a working, paying enterprise. 

Tron.—Not so with an iron mine. In some of them, 
in their earlier stages, it is the simplest of excavating 
work, a mere open pit in which the ore is dug out and 
loaded into cars. Generally, even when the ore is thus 
mined from an open cut, more or less stripping must be 
done before the ore can be reached. But this sort of 
mining is only applicable to the soft ore mines—hema- 
tites—and to these, when true of them, only in the first 
year or two. There are usually difficulties met with 
that, to be overcome, require the exercise of skill, ex- 
perience, and improved appliances to insure economical 
production. Still the ore only has to be mined. There 
is no subsequent manipulation required to render it 
marketable. 

Thirteen years ago all the iron mines in the State, 
with one small exception, were wholly open to daylight, 
and the aggregate production was 1,000,000 tons. Now 
nearly all are worked underground, and the aggregate 
production, annually, has mounted up to 3,000,000 tons. 
Great change has taken place in the iron mines in the 
last few years. In the large mines, as the Cleveland, 
Lake Superior, Republic, Chapin, ete., the old and in- 
adequate machinery has given place to that of the 
most costly and powerful character for hoisting, for 
pumping, and for drilling. The wooden buildings in 
which the machinery was formerly held have been 
supplanted by stone structures with iron roofs, which 
are safe, substantial, spacious, and elegant. Ponderous 
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MAIN BUILDING OF THE INTERNATIONAL EXHIBITION TO BE HELD AT 


engineering and architecture, 
the exhibit of model boats, which will be held 
navigable river Kelvin, which 
passes through a portion of the park where the exhi- 
biti held 

For the benefit of American exhibitors, it may be said 


will be 


upon the waters of the 
nis to be 


that special rates have been fixed for the transportation 


of exhibits on most of the principal transatlantic lines, 


aud these have further agreed to carry back, free of 
charye, all goods that remain unsold at the close of the 
exhibition. All applications for space, ete., should be 


made before November 1. The 


Mr. A 


surance Company, 


American correspond 
MacCorkindale, the Mutual Life In 
New York, who is prepared to give 
on concerning the requirements and to fur- 
blanks 


ent is of 
luformat 
nis! It would be possible for exhibitors from 
this country to ship goods to Glasgow, and, after the 
to send their exhibits from there 
ris exhibition of 1889. 
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close of the exhibition, 
direct to the Pa 
Lake Superior Copper and Iron. 
REVIEW BY D,. LAWTON, COMMISSIONER OF MINERAL #TATISTICS, 
There has been great improvement in the mining in- 
this is especially true of the 
The advance in the price of copper from 
10 cents per pound to 12 cents, 


dustry since one year ago ; 
rou WilLes, 
which occurred during 
still prevailed early in 
caused a feeling of relief in the cop 
per district, the outlook became far more hopeful, and 
Copper miniug in Michi- 
become a very uviform industry ; prices may 
but the work at the mines goes on steadily with 
There is all the while a gradual 
increase inthe magnitude of the operations, resulting 
in an inereased production and a corresponding lessen 


ing of cost 


the past year, and which price 
the present year, 
increased activity prevailed. 
gan has 
vary 
little apparent change. 


Couiparatively few comprehend the scale on which all 
the work is carried on at our great copper mines. They 
do not realize the fact that the rock frofm which the 


copper is eliminated must be mined far underground 
at a depth of from bundreds to thousands of feet, and 
surface, 


thence be raised to the taken to the rock 





and a special attraction | mining and manipulatiou, to a better comprehension 


of the work. 

The Atlantic mine has been referred to simply for 
illustration. ‘There are others which afford an equally 
favorable showing, and altogether these results make 
apparent that no business in the land of equal wagni- 
tude is more systematically and carefully conducted 
than is the copper mining industry of Michigan. 
There is none more legitimate or that is conducted 
with more freedom from speculation and from those 
manipulations of stock which unfortunately too fre- 
quently characterize mining. 

Copper mining in this State can be made, and is made, 
as certainly profitable as are other undertakings re- 
quiring large expenditures of money. The mineral 
lodes are pretty well understood; it is known, generally, 
what they will yield, the conditions are understood, 
the elements of the problem are in hand. The leading 
mines have demonstrated their ability to meet all the 
conditions, and to conduct their operations so that an 
annual profit shall acerue with assured regularity. 
Mining, like other enterprises, can be carried on with 
such recklessness and extravagance that utter ruin 
inust result, and if there are conspicuous instances of 
failure in the recent history of the copper country, the 


unfortunate results may be traced to causes that were | 


readily foreseen. The final outcome could have been 


predicted in advance with all reasonable certainty; | 


while good management in all instances, when the con- 
ditions were favorable, has been attended with success. 

The progress which has characterized the copper | 
wining industry has also, in an equal degree, entered 
into the work in the leading iron mines. Copper min- 
ing of necessity requires a great preliminary outlay. 
The work cannot be successfully prosecuted otherwise. 
The rock, after it is mined, unless it is mass copper, 


must be crushed and stamped to great fineness, washed | 
to separate the copper from the rock, and the copper | 


finally smelted before it can be sold. All these succes- 
sive manipulations require mechanical appliances that 
are elaborate and costly. Great skill and experience 
are essential on the part of those who have the direc- 
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steaui engines, air compressors,and immense winding 
drums are the order of the day in all our great iron 
mines, The use of electric lighting and electric bells 
is becoming general. At the Chapin, Ludington, Vul- 
ean, Lake Angeline, Lake Superior, Hematite, and 
Barnum wines, which have vertical shafts, cages are 
used instead of the skips ordinarily employed, thus se- 
curing important advantages. 

The best steel wire rope is used, and catches which 
hold the cage should the rope break. The men are 
taken down into the mine or brought up from it nine 
at a time, without loss of time and without labor. 

ee 
A New Secondary Battery. 

The Societe Industrielle of Brussels has constructed 
a new accumulator, the invention of M. Tamine, a civil 
engineer. The element is composed of a number of 
connected plates for a positive and a thin sheet of lead, 
1 mim. ( inch) in thickness, for negative. The follow- 
ing is the composition of the liquid : 


Saturated solution of zinc sulphate. ................ 1,000 parts 
Galpivasie cell, ID... . hoo: .cisecstangseepeaschen ieee wo OC 
Nee ene no * 
Mercurous sulphate............ ....... o * 





The solution of mercury and ammonium sulphates 
It is poured into the acid, and the 
| zine sulphate is afterward added. The electro-motive 
foree is 23 volts. The element is formed in an acid 
| bath. It is then slowly discharged in the liquid just de- 
| scribed. The negative becomes covered with oxide. 
The discharge on open circuit is prevented by the pres- 
ence of ammonium.— Bull. International de Elec. 
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| are first prepared. 





Balloon Views of the Polar Regions. 
| A correspondent suggests the possibility of attaining 
a view of the polar regions, far beyond actual travel, by 
means of a photographic magnetically directed and 
| electrically regulated (opened and closed) balloon, sent 
up under favorable conditions, a mile or more. It can 
surely be done. Of course there might be lenses on all 
sides of it, so as to give the view all around, 
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How Stoves are Put Up. 

This being the season of the year when multitudes 
of people are adjusting their heating apparatus, pre- 
paring for cold weather, some will recognize their own 
experience in the following amusing description from 
the American Artisan of the way it is sometimes done: 

In the first place, the man puts on an old and very 
ragged coat. Then he puts his hands inside the place 
where the pipe ought to go, and blacKens his fingers, 
and then studiously makes a black mark down the side 
of his nose. Having got his nose properly frescoed, the 
man grasps one side of the bottom of the stove, and 
his wife and the hired girl take hold of the other side, 
and in this way the stove is started from the woodshed 
to the parlor. In passing through the door, the man 
carefully swings his side of the stove around and jains 
his thumb nail against the door post. Atlast the stove 
is set down in the proper place, and the man and his 
wife and the hired girl set out in a triangular search 
after the stove legs. Two are finally found inside the 
stove, where they have remained since spring, and the 
two others are found hidden under four tons of coal. 
Then the old man holds up one side of the stove, while 
his wife puts two of the legs in place; then he holds 
up the other side while the other two are being ad- 
justed, and one of the first pairis displaced. The trick 
of getting the four legs into their proper place is 
practiced with varying and indifferent results for some 
ten minutes, and by this time the man gets excited and 
reckless, and throws off his coat, regardless of the con- 
sequences. 

Then the man goes for the stovepipe and gets a cinder 
in hiseye. The stove was put up in first-class shape 
last year by the stove man, but this year the pipe 
proved to be a little too long. Sothe man jams his hat 
down over his eyes, takes a piece of*pipe under each 
arm, and starts for the tin shop to have it fixed. 


wife makes him come down. In the act of descending 
he plants his foot square down on the hollow of the 
eat’s back, and comes within an ace of trampling the 
baby under foot. Then the man gets an old chair from 
the kitchen and climbs up to the chimney opening 
again, and makes the startling discovery that in cut- 
ting off the end of the pipe, the tinner had made the 
pipe too large to enter the hole in the chimney. So 
the man goes into the back yard and splits one side of 
the end of the pipe with an old ax, and squeezes it 
between his hands until he makes it smaller. 

Then the man gets the pipe into shape only to fird 
that the stove does not stand true. Thenthe manand 
his wife and the hired girl move the stove to the left, 
and the legs fall out again. The legs are replaced and 
the stove moved to the right, and there is another 
seance with the legs. Then the elbow is found not to 
be even with the hole in the chimney, and the man 
goes into the woodshed after some little blocks. Then 


the man and his wife and the hired girl essay to put | 


the blocks under the legs, and the pipe comes out of 
the chimney. The pipe is replaced in the chimney hole, 
when the elbow commences to topple over. The man’s 
wife is visibly agitated, and the man gets the dining 
table out of the kitchen and balances an old chair on 
it, and makes his wife hold the chair while he performs 


acrobatic featson the grand combine, in an effort to} 
drive some nails into the ceiling, during which per-| Pa. Four retorts are used, making 50,000 cubic feet of 
formance the man drops the hammer down upon his | gas every twenty-four hours. The gasis manufactured 
wife’s devoted head, and she surprises him with a yell | by direct process, and delivered to the holder after a 


worthy the emulation of a Comanche Indian. 

Finally the man completes the grand act of driving 
the nails, constructs a wire swing to hold the elbow in 
position, hammers the pipe a little on one side and 
then a little on the other, pulls one joint a little here 
and pushes another length a little there, gives vocal ex- 
pression to a series of deprecatory and mildly profane 
adjectives, takes a long breath, breathes a deep-drawn 
sigh of relief, and proudly announces that the job is 
finished. 
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Fine Threads, 

The production of extremely fine threads of glass, 
quartz, and other materials has been brought to a 
high degree of perfection by Mr. C. V. Boys. The 
method which he found most satisfactory in its results 
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was the following: A fragment of drawn-out glass was ‘iron or bar steel placed in an opening of any one of 
attached by sealing wax to the tail of an arrow made | the furnaces ; and this without the use of any solid 
of a piece of straw a few inches in length; the glass| fuel. The method of developing the heat is accom plish- 
was heated to a high temperature in the middle, and | ed, says a contemporary, “by using an air blast of 
while the end was held in the fingers, the arrow was | about 6 ounce pressure, delivered into a combustion 
projected by a cross bow of pine held in a vise and | chamber from opposite sides. — The 
with a trigger that could be pulled by the foot. With | delivered through a one-half inch {| 
every successful shot the thread was continuous from/to the air pipe, and within a few . 
the piece held in the hand to the arrow 9) feet off, a| wallof the furnace. At this point the gas and the air blast 
glass thread 90 feet long and yy}s5 ineh in diameter | mingle, 


being obtained. The diameter was almost perfectly and evolution. of hea 
Instead of | stant production of a 


uniform for the greater part of the length. 


holding the glass tail in the hand, a little bead of glass fuel than one vo ain 
may be fused on the end, and, when the arrow is shot, | volumes of cold air is the 
the inertia of the bead is sufficient to draw out the fect heat for melting steel ( 


thread in the same way. 


The author has also experimented upon a number | cubic feet of gas, as measured by 


f minerals, and found that while some behave like glass, 


Then | 
he comes back, steps his muddy boots into one of the | Prof. Barrett was 1,680 x 10°6 grammes per square cen- 
best parlor chairs to see if the pipe will fit, when his | timeter—a singularly low value, lower than iron. 


Scientific American. 


others will not draw at all, being either perfectly fluid 
like water or when cooler perfectly rigid. Thus co- 
rundum, hornblende, zircon, rutile,cyanite, fluorite will 
not draw at all ; on the other hand, emerald and alman- 
dine will draw, but care is needed to obtain the proper 
temperature. Orthoclase draws readily, but quartz, 
though troublesome and requiring wore force, yields 
remarkably successful threads of extreme minuteness, 
in some cases tapering down toa size beyond the power 
of the microscope to resolve. These minute threads 
have some peculiar properties which the author pro- 
poses to investigate; they are highly elastic, and it is 
suggested that they may be advantageously used for 
torsion threads. They may also be preferable to 
spider lines for the cross wires in the eye pieces of mi- 
croscopes and other instruments.—Phil. Mag. 
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A New Steel, 

Prof. W. F. Barrett lately read a paper before the 
British Association on the physical properties of a 
nearly non-magnetizable steel. Atthe Aberdeen meet- 
ing Mr. J. T. Bottomley draw attention to a new steel 
recently manufactured by Messrs. Hadfield & Co., of 
Sheffield, which contained some 13 per cent of man- 
ganese, and was almost wholly unmagnetizable. Mr. 
Bottomley’s experiments showed that the intensity of 
magnetization that could be imparted to it was some 
6,000 times less than that which could be given to steel. 
Hence it was evident that manganese steel is a remark- 
able body. The author had, through the kindness of 
Messrs. Hadfield, and after some difficulty, succeeded 
in obtaining this steel drawn into wire. 

One of the most curious properties of the steel is that 
itis annealed in the opposite way to ordinary steel, 
which is hardened by being suddenly cooled, whereas 
manganese steel is softened by this process. The mod- 
ulus of elasticity of manganese steel determined by 








The 
tenacity of the substance is, however, greater than ordi- 
nary steel. The breaking strain of a No. 19 wire of 
hard manganese steel, Prof. Barrett found, was 110 tons 
per square inch, nearly double that of ordinary steel 
wire, and only exceeded by the finest and hardest 
pianoforte steel wire. The resistance of manganese 
steel wire was found to be very high, about six times 
that of iron and three times that of German silver. Its 
change of resistance for temperature was also deter- 
mined and found to be much less than iron. The com- 
parison of its magnetic power with that of iron was ex- | 
amined, and in an intensely powerful magnetic field the 
ratio of magnetism induced in iron and manganese 
steel was about 1,000 to 3. 

In conclusion, the author showed that manganese 
steel wire did not exhibit the anomalous expansion in 
cooling nor afterglow which is found in ordinary iron 
and steel wires, and thus a new connection between 
molecular condition and the magnetic state was re- 
vealed. Many uses of this remarkable material suggest 
themselves, among others the construction of iron ships 
with no compass error, the bed plates of dynamos, re- 
sistance coils, and non-magnetizable watches. 

et 
A New Gas Proce 
The American Light and Heat Company’s new pro- 





cess for making fuel gas was recently tried at Darby, 


simple washing. It is of 22 candle power ; and there is 
said to be absolutely no deposit from the gas flame. 





The process requires oil, the diffusion of which is ef- 
fected by superheated dry steam. For illuminating 
purposes, and on a large scale, 5 gallons of oil are stated | 
to make 1,000 feet of gas; although 6 gallons are re- | 
quired at Darby. The cost is, therefore, about 30 cents 
per 1,000 cubic feet for 22 candle power gas. This gas | 
has a heating capacity, it is claimed, exceeding consid- | 
erably that of coal gas made in the ordinary way. At 
Darby it is taken a distance of 50 to 70 feet toa floor 
set with suitable furnaces for metallurgical purposes; 
and there it is used for melting steel, and for forging, 
welding, shaping, and manipulating iron and steel in 








every way. It gives a quick heat of the highest 
‘degree, 2,000° to 2,500°, cutting down every form of bar 


illuminating gas is 
vipe, at right angles 
inehes of the outer | 








forming an explosive mixture ; the combustion | 
t being instantaneous. This in- 
high degree of heat without other | 
th fifteen 
great characteristic. A per- | 
2,500°) was attained in this 
instance in 2 hours and 27 minutes by the use of 1,400 
| the meter. The cruci- | 
nds of serap steel.” 


lume of illuminating gas wi 


| ble on this occasion contained 100 pou 
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Dedication of the New Building of the College of 
Physicians and Surgeons of the Oity of New York. 

The new buildings of the above college, the gift of 
the late Mr. Wm. H. Vanderbilt, with the building en- 
titled the Vanderbilt Clinic, the gift of his sons as a 
memorial to their father, and the Sloane Maternity 
Hospital, the gift of Mr. William D. Sloane, were dedi- 
cated September 29, 1887. The three buildings, situated 
on 10th Avenue and 59th and 60th Streets, in this city, 
represent a total expenditure of more than double the 
original endowment of $500,000. The main college 
building, modeled in the general style of the old 
structure on the corner of 28d St. and 4th Avenue, is 
devoted to cabinets, lecture rooms, dissecting rooms, 
and chemical and biological laboratories, all of the 
most advanced type. The dissecting room will ac- 
counmodate 36 tables, so that 180 students can work at 
once in it. It is lighted by skylights, and incandescent 
electric lamps are supplied for all the tables, so that 
work can be done in it by night as well as by day. 
The lecture rooms are large enough to accommodate 450 
students each at one time. The clinic intended for 
demonstrations by actual operations includes the neces 
sary rooms and the amphitheater to be the scene of 
many conflicts with accident and disease. The Ma 
ternity Hospital, severely finished in its interior with 
white marble, contains 30 beds free in perpetuity. The 
exterior of the buildings is of brownstone and brick. 
In the dedication, the leading members of the medical 
profession and many leading citizens participated. 
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The Nesting Spider. 

Dr. M’Cook gave, before the British Association, the 
result of observations on the nesting habits of Altypus 
niger, a Florida spider. Referring to the original de- 
scription of the black atypus of Florida, made by Hentz 
in his ‘Spiders of the United States,” Dr. M’Cook said 
that a good drawing of the species had been made by 
an Englishman, Mr. Johu Abbott, as early as 1792. Mr, 
Abbott quite happily described the creature as the 
“purse web spider,” and made a brief and correct note - 
of its habits. The nests of the black Atypuwus are silken 
tubes of close texture, and various lengths and sizes, 
which are spun against the bark of trees, nearly equal 
portions being above and kelow ground. Some of the 
tubes are 12 inches to 14 inches long, and one-half inch 
to three-fourths inch in diameter. Others, the nests of 
the young, are a few inches long and the thickness of a 
pipe stem. The inside of the nests is quite white and 
clean, the outside is weather-stained and covered with 
sand. The mode of spinning these was described in 
the paper. The work is done in sections, the length of 
the tube being accomplished by adding to the original 
section until the desired length is attained. The new- 
made tubes were found covered on the outside with 
sand. The spiders were not seen in the act of sanding 
their nests, but a similar habit in Atypus picens of 
England has been well observed and freely described 
by Mr. F. Enock, who made the interesting discovery 
that the sand is forced through the texture of the web 
from the inside. 

The close relations were pointed out between the 
nesting tubes of Atypus niger and Atypus piceus. The 
chief differences seemed to be that the former suspends 
the exterior part of its tube against the trunk of a tree, 
attaching it thereto by threads, while the latter sus 
pends it to stocks of grass and weeds, or trails it along 
the ground among the herbage. It was, said Dr. 
M’Cook, interesting to compare the nests of the group 
of spiders known as the tunnel weavers, to which 
Atypus belongs. Beginning with the great hairy spider, 
tarantula, the giant of the order, we have a simple 
burrow, whose opening is sometimes covering a patch 
of spinning work. Second in the series may be placed 
Cyrtochenius elongatus, whose nest is a silk-lined bur 
row, the lining of which is carried above the earth in 
the form of a funnel-shaped tube. In the nest of Atypus 
piceus this funnel appears at times as a long tube of 
nearly uniform size, extending horizontally along the 
ground. Next comes the nest of Atypus n iger, already 
described, and then the trap-door spiders of various 
American and European genera. 

After further tracing the tube-making habit, Dr. 
M’Cook mentioned a fossil spider which he had seen in 
the British Museum. This fossil was taken from the 
Eocene tertiary at Garnet Bay, Isle of Wight, and might 
be the distant progenitor of the present British species. 
It was evident that the genus has undergone little or 
no change since this, its first apparition. 

The Soda Engine. 

Referring to repeated recent statements that ‘‘ soda” 
locomotives had been adopted for use in the streets of 
Minneapolis, Minn., Wood and Jron, of that city, says: 
During last winter and early spring some experiments 
were made with a so-called soda engire, and the ‘soda 
engine” did make a few trips with a steam engine in 
attendance to help it out of difficulties. These “soda” 
engines were abandoned several months ago, after an 
expenditure of more than $50,000 in a vain attempt to 
make them successful. We do not believe that the 
failure was due to the use of soda, but to poor manage 
ment, bad designs, and worse workmanship. 
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MACHINES FOR MAKING PACKING BOXES. 
The pew and curious machines that we are about to 
describe are of American origin, and are designed for 


the manufacture of packing boxes. 
The wood, in the form of boards, after being sawed 


into pieces of the proper dimensions to form the sides | 


of the box, is planed by powerfal machine tools, which, 


while making it even and smooth, regulate its thick- | 


ness. The pieces are next printed with cuaracters in 
black in a rotary machine analogous to a newspaper 
This operation is performed very quickly. Io 


press, 








Fig. 1.-MACHINE FOR PRINTING ON WOOD. 


as shown in the engraving. 
revolution, one of the pieces is printed and put upon 
the pile in front of the machine. Above the upper 
eylinder is placed an ink block, which, through an ar- 
rangewent thatis as simple as ingenious, deposits the 
necessary quantity of ink on the type. 

The printed wood is next passed to the nailing ma- 
2 and 3), which is actuated by a belt run- 


~ 


chine (Figs 
ning overa pulley driven by a line of shafting. 


workman, standing in front 
of the machine, places his foot 
upon a pedal which acts upon 
a coupling box that throws 
the machine into gear. Ina 
single revolation, the pieces 
to be united are assembled 


and fastened to each otber by 
a series of nails, varying in 
size according to circum- 
stances, and brought under 
the hammers by vertical 
tubes. 

A 
platform 
buckets attached to the 
of a chain 


boy, standing upon a 
places the nails in 
links 
belonging to the 
The nail put 


downward into each 


machine. is 
head 
bucket, then every revolution 
of the 
chain forward by one line of 
links and ewpties the nails, 
point into the 
tubes, A (Fig. 3). In order to 
facilitate the entrance of the 
nails, the tubes are provided 
with a hopper at the top. 
Beneath, the nails enter the 
hammer boxes obliquely. 
When the moves, 
the bammer rods the 
nail slides into the lower part 
of the box, which presses against the wood to be nailed. 
The hammer at once fails and drives the nail into the 
wood by pressure, and without a blow. The motion of 
the machine is at once arrested, and the wood being 
set free, the workiman reverses it or replaces it, and 
then. pressing the pedal again, drives in another series 
of nails at the place presented. The nails are driven 


wachine moves the 


downward, 


machine 
rise, 


very regularly, and are very firmly embedded in the 
Each machine daily drives, on an average, 


wood. 


more than 24,000 nails, weighing altogether about 285 
lb. Each box consists of from 18 to 20 pieces of wood, 
all sawed out mechanically to fixed dimensions, and 
| which pass successively through twenty or twenty-five 
hands.—La Nature. 
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Action of Magnets on Liquids. 

Some weeks ago, one of my students, Mr. J. C. 
Child, and myself were working with a diamagnetic 
instrument, simply repeating well-known experiments, 
Plucker’s method of observing the diamagnetism of 
| liquids having failed in our hands to give satisfac- 
tory results, we hit upon a method which was new to 
and which was very satisfactory. Into a glass 
tube of about four or five millimeters internal diame- 


us, 


gone on very rapidly, and uch destruction of property 
has resulted. Large lakes, or “flashes,” one of more 
than 100 acres in area, and of all depths up to 45 feet, 
have been and are being formed. The brine pumps 
set up a circulation of the salt water, or brine, lying on 
the rock salt, which flows to the pumping center. The 
brine thus removed is replaced by fresh water, which 
on its passage to the pump saturates itself, taking up 
sufficient salt te make a solution containing about 26 
per cent of salt. This continual removal of salt from 
the surface of the rock salt lowers it, and the overlying 
earths either follow the diminishing surface continu- 
ously or else, after remaining suspended for a time, 
suddenly fall into the cavity from which the water has 
extracted the salt. The brine currents, on their way to 





ter a small quantity of liquid was introduced, form- 
ing a short cylinder. This tube was placed horizon- 


the pumping centers, form deep valleys or troughs, 
and the surface of the ground overlying forms a fac- 


tally at right angles to the line joining the poles| 


of the magnet, with the liquid nearly between the 
poles. When the current was turned on, the liquid | 
was very evidently repelled. Water was repelled 
through a distance of about half a centimeter ; wood 
spirit through a greater distance. By moving the 
tube in the direction of its length, the wood spirit 
could be pushed any distance through the tube. The 
amount of motion is of course a function of the re- 
sistances due to adhesion and friction as well as of 
the repulsive force. The attraction of liquids is easily 
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shown by the same method. 
A single modification of the above plan of proceed- 
ing istoincline the tube slightly, so as to make the 
liquid flow toward the poles. If the required velocity 
be not too great, the magnet acts as a break to stop 
|the motion. It is well to bend the tube up a little at | 
each end to prevent the liquids from flowing out. 
This method is well adapted for projection so as to 
be seen by large audiences. 8S. T. MOREHEAD. | 

Washington and Lee University, 
Lexington, Va., May 9, 1887. | 
—American Journ 


ul of Science. 
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addition to its being printed with an indelible ink, the| 
inscription is stamped in the wood, thus making it in- 
effaceable. ° 

The machine that does this (Fig. 1) consists of a 
table, an ink block with its inking rollers, and two 
cylinders, the whole actuated by gearings and pulleys. 

The workman places a pile of the prepared wood on 
the table, and a tappet actuated by a rod beneath the 
table shoves out the bottom piece from the pile, and 
this is canght between the cylinders, which carry it 
along and print an inscription on its upper surface, 
Immediately, and at every 


Subsidence of the Earth over Salt Mines. 
Mr. Thomas Ward read a paper before the British 
| Association entitled “‘The History and Cause of the 
Subsidences at Northwich and its Neighborhood in the 
Salt Districts of Cheshire.” He said : 

Northwich overlies extensive beds of salt, occupying 
about three square miles. The firstor “top” rock salt 
lies at a depth of about 50 yards from the surface, and 
is covered by Keuper marlis, and these by the drift 
sands and marls. Between the two beds of salt there 
are 30 feet of indurated Keuper marl. The second or 
“ bottom ” rock salt is over 30 yards in thickness. These 
beds of salt occupy the lowest portion of an old triassic 
salt lake. The first bed of rock salt was discovered in 
1670, the second in 1781. The falling in of a rock salt 
mine is a very rare occurrence, and subsidences of this 
kind do not give rise to the reports which are met with 
in the newspapers. 

The first reported destruction of a mine was in 1750, 





The | and from that date to the end of the 18th century every | fected member. 
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Fig. 2—-NAILING MACHINES IN OPERATION. 


two or three years a mine collapsed. In the present 
century, at eonsiderable intervals of time, collapses of 
mines have oceurred ; but these, with scarcely an ex- 
ception, were old, abandoned “top” mines. The sub- 
sidenees which are so destructive in the town of North- 
wich and the neighborhood are entirely caused by the 
pumping of brine for the manufacture of white salt. It 
was only about 1770, or shortly afterward, that the first 
sinking was noticed. Since that date subsidence has 


























AILS OF A NAILING MACHINE, 





Fig. 3.-DET 


simile of these hollows. The property on the sloping 
sides of the valley is pulled to pieces and destroyed ; 
the windows and doors all get out of form, owing to 
the unequal sinking of the various portions of the 
house. When, owing to the different nature of the 
marls and the abundance of sand overlying them, a 
sudden sinking takes place, the hole extends to the sur- 
face and swallows up anything upon the surface—as a 
horse in a stable, barrels of beer in a cellar, or water 
butts and other utensils in a yard. The damage done 
to property is enormous, but thus far no human life 
has been’ lost. 
ee 
Treatment of Sciatica by Refrigeration of the Sound 
Limb, 

Some time ago, M. Debove announced that he had 
been able to afford marked relief in a case of obstinate 
sciatica by means of a spray of chloride of methy! ap- 
plied along the course of the sciatic nerve in the unaf- 
Ata recent meeting of the Societe de 
Biologie (Le Concours Medi- 
cal, August 6, 1887), M. Ray- 
mond reported that he had 
obtained favorable results by 
a similar method in three 
eases. He found, however, 
that the effect was the same 
even when the spray was di- 
rected to any part of thelimb, 
and not necessarily along the 
course of the sciatic nerve. 
This would seem to prove that 
the relief of the pain was due 
to an impression made upon 
the spinal centers by refriger- 
ation of the peripheral nerve 
terminations, rather than to 
a direct influence exerted 
upon the trunk of the af- 
fected nerve itself, or of its 
fellow in the opposite limb. 

——_2 o oe 

On the occasion of the new 
issue of coins in England in 
the Queen’s jubilee year, the 
iron dies from which the coins 
were struck were made by 
electrolysis. The plaster 
moulds of the originals first 
received a coating of copper, 
and on the template thus 
formed theiron was deposited. 
According to Prof. C, Roberts- 
Austen, Chemist of the Royal Mint, London, the iron 
was of excellent quality. A current of 0°089 ampere from 
two Smee elements was used. The solution consisted 
of sulphate of iron and sulphate of magnesia of specific 
gravity 1,153, in equivalent proportions. This solution 
was almost neutralized with carbonate of magnesia 
until it gave a very feeble acid reaction with litmus. 
In Russia, plates of iron thus obtained are used for 
printing bank bills.—Ann. Industrielles, 
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HARVARD OBSERVATORY AND THE HENRY DRAPER 
MEMORIAL. 

(Continued from first page.) 

constitute the principal working portion of the ob- 
gervatory. The most important work done is of the 
photographie class, and it is this division that we par- 
ticularly deseribe. Prof. Pickering, however, is also 
engaged on another investigation, which we can only 
to—the photometry of stars. This is executed 


allude : . ‘ 
py himself personally, with an assistant. A polariza- 
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MOTION. 


tion photometer is employed. The results are of | 
wueh practical value for use in connection with astro- 
nomieal work, and when completed are destined to 
form a most important standard of reference. 

In a recent article on the Alvan Clark establishment, 
where the great telescopic objectives of the world have 
been ground, reference was made to photographic ob- 
jectives. The photographie objectives used by the 
Harvard observatory owe their excellence to the Clarks. 
Such glasses have to be ground with a special view to 
focusing the actinie rays. A perfect photographic 
lens would be quite useless for visual work. In testing 
them, therefore, recourse is had to photography. Pho- 
tographs are taken of a star, generally Polaris or the 
pole star, on both sides of the chemical focus. If the 
lens issuch as to bring all the actinic rays to a focus, 
the effect of photographing the star as described will 
be to produce a series of images, varying from a disk 
toa mere point, and then inereasing in size again to a 


Scientific American, 


tographed of the size shown in the cut. Such portion 
of the rays as are brought to a focus will produce a 
spectrum of even width. If the more actinic portion 
acts thus, the lens is proved correct. The spectra 
shown, also from the Clark brothers, taper to a point, 
the broad portion being out of focus. Hence the lens 
was out of adjustment. The interpretation of these 
results demands the highest order of skill in the 
maker of the lens, and it is not too much to say that 
the high quality of the Harvard observatory work 
could only be obtained through, and is due to, the un- 
rivaled talent of the makers of the objectives. 

The telescope shown in the illustration on the first 
page is contained in a small gable-roofed house. The 
instrument is erected on a very solid foundation, one 
which had been used in observing the transit of Mer- 
cury in 1878. Attached to its base is a circular level of 
exceedingly great delicacy, by which it can, when 
necessary, be adjusted. The building in which it 
stands is rather peculiar. The gable roof is in two sec- 
tions, being divided across its center, and is:‘mounted 
on wheels running on tracks parallel to the ridge. 
When the instrument is in use, these two segments are 
pulled apart, to the entire length, if desired, of the 
building, the rails in prolongation of the plate beams 
being carried outside on each end of the house a dis- 
tance equal to one-half its length. The mounting of 
the telescope is 
also peculiar. A 
steel tube is car- 
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of spectra. In front of the objective a battery of two 


prisius is carried. At the other end of the tube a sensi- 
tive plate occupies the position of the focus. By this 
extremely simple method, first suggested by Fraun- 
hofer, the spectra of numerous stars are obtained upon 
a single plate. 

For driving it the Huyghenian motion is used. The 
peculiarity of this system is that it can be rewound 
without affecting the running of the apparatus. The 
wheel furnished with a ratchet wheel and paw! is the 





PHOTOGRAPHIC TESTS OF OBJECTIVE. 


winding axle. When this is turned, the large driving 
weight is raised and the small weight descends. But 
during the winding the driving wheel, the one to the 
extreme right, is continually urged to rotate just as 
when the winding ceases. The driving weight never 
ceases to exert its pull upon this wheel, which repre- 
sents the drum of the ordinary gravity train. 

The original work done by this telescope was purely 
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ried by trunnions 
in the end of a 
large fork. Into 
this tube the brass 
tube containing 
the lenses is 
screwed. The 
polar axis is in 
prolongation of 














thisfork. Hence, 
if the glass is di- 
rected to a given 
star, and rotated 
on the axis with 
sidereal time, the 
star will occupy 
the same position 
in the field of 
view. 

As a simplifica- 
tion of the usual 
methods of 
mounting, the 
plan is of interest. 
The telescope is 
carried symmetri- 
cally, so that no 


SECTION OF ENLARGING 





disk. The disks will be given by photographs out of 
focus, the point representing the focused view. If the 
lens is perfectly ground, these disks will appear all as 
evenly illuminated images upon development of the 
plate. If the lens is out of adjustment, one portion 
of the disk will develop darker than the rest. We 
illustrate a series of representations of such test photo- 
graphs, of the precise size of the originals. They were 
taken on the same plate of glass exactly as shown. One 
of the disks on the side showed a spot in the center, in- 
dicating a faulty shape, which had to be remedied by 
the manual skill of the Clark brothers, from whom the 
plate shown was procured. The spectrum test is illus- 
trated also. In this a spectrum of a bright spot is pho- 
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ENLARGING APPARATUS. 


counterweights are needed. This saves weight. With 
it any star can be followed uninterruptedly from rising 
to setting. Polar stars are as easily kept in the field 
as any others. It does not seem well adapted for visual 
work, as the fork mounting would interfere with the 
observer in the case of polar stars. 

The lens isa Voightlander photographic objective 
of 8 inches aperture, and about 45 inches focus (exactly 
114°6 centimeters). To adapt it for stellar work, two of 
the faces had to be reground. This brought it into 
perfect condition. With it much work was done in 
stellar photography under an appropriation from the 
Bache fund of the National Academy of Sciences, 
awarded in 1885. It is now devoted to photography 











APPARATUS, WITH CYLINDRICAL LENS. 


| photographic. Under the Bache appropriation, the 
| investigation took the direction of stellar photography. 
| Under the Draper memorial fund, the work of stellar 
spectroscopy was taken up. The work is now carried 
on in the following manner. 

The prisms are set with their edges horizontal, so that 
the spectra are vertical. By five or six trials the ad- 
justment for focus is secured, and this lasts for an in 
definite period. If now a photographie dry plate is 
exposed while the instrument rotates by sidereal time, 
the spectra of all the stars in the field will fall upon the 
sensitive plate. However long exposed the plate was, 
assuming all to be in accurate adjustment, the spectra 
will appear as very fine lines. Their width in general 
terms is equal to the diameter of the images that would 
be photographed were the prisms removed and the 
telescope directed upon them. The largest of the stars 
would give only a thread-like line to represent its 
spectrum. The width of this has to be increased for 
the spectrum to be visible. While this might be done 
by magnifying the image, a very ingenious application 
of the principle of “trailing ” is used to partially effect 
the desired result. If the telescope were kept immov- 
able, the stars by the rotation of the earth would 
sweep across the field of the instrument. This motion 
with the prisms in place would affect the spectra in 
the same way. They would be widened into bands. 
Except in the case of stars near the poles, the motion 
of the stars across the field would be far too rapid to 
sufficiently affect the sensitive film, were the telescope 
kept motionless. Hence in practice it is rotated, but 
at a rate slightly less than the angular motion of the 
earth. This slowly widens the spectra, but allows them 
to act for a long enough time upon the plates to pro- 
duce a good actinic effect. The exposures under present 
practice are in the neighborhood of one hour's duration. 
In this way, instead of narrow, line-like spectra, bands 
a sixteenth of an inch wide or more are produced, In 
a subsequent issue we will show how these spectra thus 
produced appear. 

The relative action of the different parts of the ap- 
paratus is now clear. The light from the stars strikes 
the faces of the prisms, and passes through them. The 
pencil of light from each star is thus refracted, and pro- 
duces a spectrum with vertical axis end horizontal lines 
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This falls upon the photographic objective, and is 
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tube. There it is received apon the sensitive plate, 
while the teleseope by its motion, slightly slower than 
that of the earth, draws the image out so as to increase 
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brought thereby toa focus at the lower end of the| quence of the necks wearing so rapidly, the life of a 








steel roller is much shorter than that of an iron one. 
An iron roller will last from ten to fifteen years, while 
a steel one only lasts from one to three years. The 


its horizontal dimensions and amplify the breadth of| steel roller is thus of little use except it be casehard- 


the spectrum 


ened, and to do this entails considerable extra expense, 


After a sufficient exposure, the plate is taken from | for besides the cost of casehardening, the rollers have 
the telescope to the dark room and is developed. From | to be again straightened, and this is no small task, as 
the negative thas produced a greatly enlarged positive|they are very crooked when they come out of the 


is produced by the use of the apparatus shown in the | hardening furnace. 
The negative is set on edge in a box with ground | 


cut 


They have also to be repolished 


and carefully examined. The endurance of a case- 


glass, and by two brass strips and dark paper it is/ hardened steel roller has not yet been ascertained. 


completely covered, except the narrow area containing | 
Next to this a concave cylindrical lens | 


the spectrum 
is placed. Owing, it may be, to irregularities in the 
motion of the telescope or to changes in the transpar- 
eucy of the air, the spectra always contain a number of | 
longitudinal streaks. The cylindrical lens, by its dis-| 
persive effect, destroys this imperfection. A photo-| 
graphie lens receives the light transmitted through 
the negative and cylindrical lens, and brings the image 
to a focus where the image falls upon a sensitive 
plate. The horizontal streaking is not the only defect 
Owing, probably, to variations | 


of the original spectra. 
in the refractive power of the atmosphere, the lines or 

bars are not perpendicular to the axis of the spectrum. 

The cylindrical lens is mounted so as to be susceptible | 
of rotation. It is for each spectrum so turned that its 

axis shall be perpendicular to the inclination of the 

bars. 

The general process is the familiar one of photo- 
graphic enlargement. Its most characteristic feature 
is the use of the cylindrical lens and of the metal | 
strips and screen. Great care has to be exercised in 
this part of the operation to keep the edges of the} 
metal strips clean. Little particles of dust might | 
otherwise appear on the magnified image as spectral 
lines. 

The plate, after due exposure, which is executed by 
daylight, is developed, and gives a spectrum that may 
be several inches wide and proportionately long. The 
bars still appear as crossing it at an angle. To pro- 
duce a straight spectrum, a portion is marked out, giv-| 
ing the lines at right Thus the | 
faint light of the stars is re-enforced by the daylight, | 
which produces the enlargement and which acts like a} 
telegraphic relay. 

Such is a brief summary of the methods as now used. 
The work is still in development. A great many of the 
spectra are photographed with a large glass and with 
prisms of higher dispersive power. Neither can the 
full scope be understood or the progress of the last few 
years be grasped without an inspection of the different 
final photographs and of the successive stages in their | 
production. This and other points will be reserved as | 
the subject of a second article on the Harvard observa: | 
tory 


angles to the axis. 
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Metallurgical and Mechanical Progress. 

In a paper lately read before the Iron and Steel In-| 
stitute, by Thomas Ashbury, the author gave a rapid 
survey of the various exhibits in the machinery and 
metallurgical sections of the Manchester Exhibition, 
from which we abstract the following : 

The method of manufacturing rollers for spinning 
machinery was examined in connection with Messrs. 
Joseph Webb & Son's exhibit. The iron for these | 
roliers must be, said the author, of a very close-grained | 
and sound quality. The bars are first cut to length, 
and calendered or straightened, after which each piece | 
is put into a lathe, ended up, and centered at one end. | 
By means of a Ryder’s forging machine, a square end 
and neck is formed, after which a hole 44 in. diam. and | 
% in. long is put in at the end of the roller opposite to | 
the forged end. The next operation is that of punch- 
ing, and by means of a number of square punches 
forced quickly, one after the other, into the round | 
As this opera- 
tion is performed on the iron while cold, it is, of course, 


hole, it is squared up to the exact size. 


a very severe test, and unless the iron is of good qual- 
ity it will split After punching, the square end is 
centered and ended, and the roller is stretched very 
straight and The square end is now machined 
exact to size, to fit the punched hole, so that no filing 
is required when corpled up. After this the opposite 
end of the roiler with the square hole is ended up to 


true. 


the exact dead length to special gauges, so that when 
seventy or eighty rollers are coupled together in one 
line they tit the machine exactly, without the slightest | 
variation in length. After coupling, marking, turn- 
ing, and stretching, 
which will flute forty-eight at once. 


|openings for furnaces, spans the top. 


the rollers are flated on a machine | 
There are usually | 


In reference to the exhibit of the Steel Company of 
Seotland, Limited, the author described it as being 
built in the form of a trophy, the corner columns being 
formed of bars of angle, bulb, and T sections, with 
rails of various sections. The entablature is framed 
in plates and channels ornamented with sections of 
smaller angle, girder, rail, and bar steel. A marine 
boiler, the front plate of which is shown with flanged 
Under the 
canopy, castings and heavy girder types of tramway 


| rails are shown. 


In connection with the exhibit of Messrs. Sir Joseph 
Whitworth & Co., the author said that in the Whit- 
worth system of forging hollow steel shafts, among the 
many advantages claimed may be named the facility 
with which, in the initial stages, defects of any kind 
can be discovered. By the absence of the central core, 
a thorough, uniform heat is obtained, unequal strains 
are avoided, and an absolute uniformity of the material 
is insured. And by the steel being worked thoroughly 
from the inner as well as the outer surface, there is se- 
eured a regular and even amount of work on all por- 
tions of the forging, with the advantage of the material 
not being unequally strained, as in forging under a 
steam hammer; but a perfectly uniform consolidation 
of all the portions of the forging is attained, with a 
gain of strength by a better disposition of the material, 
so that with a reduction of strains, and much greater 
elasticity, there is less liability to fracture. The pro- 
peller shaft shown by the firm is 55 ft. long and 1844 in. 
diam., with acollar at one end 34 in. diam. by 54g in. 
wide, a hole 10 in. diam. being left the full length of 
the shaft. This hole is just as it was left in the forging, 
and has not been bored. The truth of the shaft is re- 
markable, as will be seen from the short lengths turned, 
not more than 7, in. difference being noticeable between 
the forged outside diameter and the finished turned-up 
diameter. Another exhibit is a portion of a Whitehead 
torpedo, being the section of the torpedo which con- 
tains the compressed air for supplying the propeller 
engines. This shell or casing is about 14 in. diam., 
with a thickness of metal ranging from ¥ in. to }¢ in. 
These torpedo air receivers are tested by Admiralty 
officials up to 1,500 lb. per square inch, while tests up 
to as high as 3,350 lb. per square inch have failed to 
rupture or damage the shell. In the year 1881 the 
Brazilian government ordered in this country an iron- 
clad man-of-war, called the Riachuelo, and part of her 
armament was four guns of 20 tons each, for which the 
specification and tender of Sir Joseph Whitworth & Co. 
was accepted. One of the results guaranteed by the 
firm was that in atrial the gun should send a 400 lb. 
projectile through a solid iron armor plate 18 in. thick 
—an achievement that had never before been either 
promised or accomplished. On the completion of the 
first gun, it was subjected to a trial on the sands at 
Birkdale, Southport, to ascertain whether the stipu- 
lated conditions had been fulfilled. For testing pene- 
tration, a target was made as follows: 

A solid wrought iron armor plate, 18 in. thick, as 
made by Messrs. John Brown & Co., Limited, was sup- 
ported by a steel cylinder 37 in. long, with a bore of 
23 in., filled with wet sand, and rammed quite hard. 
Supporting-this was a steel plate 244 in. thick, stiffened 


and sapported by 6 in. T pieces, and filled up solid by 
a series of oak balks 7 in. thick. A further support 


was given by a large cast iron bed plate 20 ft. long, 
5 ft. wide, and 1444 in. thick, which was put on the flat, 
across the center of the target, and arranged to form a 
powerful stay, or strut, to support the target backing. 


| The outer end rested on timber at the floor level, and 


abutted against some piles. These were further sup- 
ported by large balks of timber laid longitudinally, the 
ends of which were buttressed by another row of piles, 
behind which, and covering the whole structure, was a 
heap of wet sand, well rammed, about 7 ft. thick. The 
gun was placed 90 ft. from the target, and a charge of 
197 |b. of black prismatic powder was used. The weight 
of the shell was 403 lb. It was made of Whitworth 
metal. ‘The velocity was about 2,000 ft. per second. 


from forty-three to fifty-five flutes to the inch, the dif-| The shell, when fired, hit the center of the 18 in. armor 


ferent kinds being suited for spinning long or short | plate, and completely penetrated it, giving to the hole 


staple cotton, and varying according to the number of | 


eounts required. The rollers are then carefully exain- 
ined, and the defective ones rejected, after which all 
joints are eased and tested so as to be of one uniform 
tightness. Seventy or eighty rollers are now coupled, 
and run in one tine to be quite sure they are true. 
They are then polished and packed. Steel bas recent- 


ly ‘een tried for rollers, bat, althongh it is clean and 
tough, it is more costly to turn and flute, and in conse- 





made by its passage a twist corresponding to the twist 
of the shell. It also completely passed through the 
37 in. of hard rammed wet sand, and burst in two 
pieces the heavy steel hoop containing the sand, It 
then passed clean through the 2¥ in. steel plate, the 
T iron backing, and the 7 in. of oak backing. The 
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the solid earth, 17 ft. 6 in. away from the target. The 
Brazilian government officials, who witnessed the test, 
reported that the force expended, after passing through 
the 18 in. solid iron armor plate, was equal to having 
wade a total penetration through an iron armor plate 
23 in. thick. The 9 in. shell exhibited is the actual one 
which went through the 18 in. armor plate, on which 
it now rests in very much the same condition as when 
dug out of the earth, and the only punishment shown 
by the shell is that the nipple is slightly compressed 
and a slight twist given to it. 
mere 
The Lucigen. 

A very successful demonstration of its great light- 
ing powers was recently given at the Crystal Palace. 
The method of producing this light consists in forming 
an intimate mixture of air and minutely divided oil par- 
ticles, resulting, when ignited, in a continuous, steady 
flame of great brightness. The mechanism, which is 
very simple, is worked by a small supply of compreesed 
air, and the flame is under perfect control by merely 
turning atap. Asthe light is produced by the com 
bustion of crudeand waste oils, its cost is, by actual 
measurement by the official gas analyst for Glasgow, 
found to be from one-tenth to one-twelfth the cost of 
gas, and about one-twentieth that of electric light of 
the same actual candle power. It is stated that an 
area of half a square mile can be flooded with light 
equal to daylight at an expenditure of one shilling 
and threepence per hour. As shown at the Crystal 
Palace, the lucigen illustrated very perfectly the great 
volume of light it is capable of giving out. It was 
found that ordinary manuscript could be read at a 


(distance of 150 paces from a jet which was stated to 


cost 8d. per hour. The great value of this light lies in 
its diffusiveness, which adapts it so admirably for use 
on works or where any outdoor operations have to be 
earried on at night. The true principles of useful 
lighting, it would seem, are only now beginning to be 
understood. It has always been overlooked that the 
eye is the first factor in determining the success of illu- 
mination, as it is by the aid given to accurate sight 
that work is to be done. Now, the amount of light the 
eye will receive depends on the size of the pupil, and 
this latter depends on the intensity of the source of 
light, and not on the amount of light given out. 
Should the intensity be great, the pupil closes so as to 
protect the delicate retina from injury, and hence the 
eye receives little of the light reflected from surround- 
ing articles, and the illumination appears very bad. 
Should the intensity be low, then the pupil does not 
close nearly so much, and surrounding articles seem 
much better illuminated. Henee a naked are lamp in 
aroom is so blinding that work cannot be done; but 
when an opalescent globe is placed over it, so as to re- 
duce the intensity, the eye sees details in the room 
much better, although the opalescent globe has cut off 
three quarters of the light. Looked at in the light of 
these explanations, the effect of the lucigen may be 
imagined, as it is said to produce a flame of 3,000 actual 
candle power, or equal to six large arc lamps, while its 
radiative surface is about 350 square inches, as against 
one square inch for the are lamp. The result is that 
the lucigen gives a light of a quality highly effective 
for working purposes. 

The lucigen marks the latest advance in the history 
of the production of light from carbonaceous sub- 
stances, as not only does it raise the carbon particles to 
the most intense white heat, but the form of the flame 
is such as to retain them in that condition for the long- 
est period. The lucigen has been adopted ata large 
number of works in this country, including those of 
the Forth Bridge, and it is also in use by the French 
government for military operations. —Jron. 
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Changes in Milk Produced by Freezing. 
BY KAISER AND SCHMIEDER. 


Two samples were experimented with. One was froz- 
en slowiy, the other quickly, and afterward partially 
thawed. In the former case, the ice contained the 
greater part of the fat and the fluid portion most of the 
casein, milk sugar, and salts. In the quickly frozen 
and partially thawed sample, the fat was equally dis- 
tributed between the solid and fluid portions. The 
author explains this by the fat globules rising to the 
top when the process of freezing is gradual. They thus 
become embedded in the flakes of ice; while in quickly 
frozen samples this cannot take place, and the fat is 
more evenly distributed. If a dealer whose milk has 
been frozen pours off the clear fluid which underlies the 
ice, he is liable to the suspicion of adulteration on the 
one hand or will deliver milk above the standard on 
the other. Milk which has been frozen should be well 
thawed and shaken up, and not sold while any ice is 
visible.—Bied. Centr., from Jour. Chem. Soc. 

The Silver Molecule. 

In an exhaustive paper upon methods of measuring 
thin films, Otto Wiener makes certain measures of the 
thickness of a film of silver which can just be perceived 





shell finally hit fair on end the center of the heavy cast| by the eye, and arrives at the conclusion that 0°2 mil- 
iron plate, smashed it up completely, and the debris, lionths of a millimeter is an upper limit of the diame- 
deflected the shell so that it buried itself 4 ft. down in| ter of a silver molecule. 
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A THE REGAL WALNUT MOTH. 

One of the largest and rarest of our native moths is 
illustrated by the accompanying cut, in which the 
> and caterpillar of the Ceratocampa regalis or 
walnut moth are represented. This beautiful 
insect, in the winged state, flies during the nights of 
June and July, and can be found at rest with closed 
-son fences or old trees during the day. The moth, 


pia 
regal 


wins = m1 
when expanded, measures from five to six inches across 
the wings, and its fore wiugs have an olive-colored 


round ornamented by several yellow spots and heavy 
oad veins, while the hind wings are orange red, and 
each: one has two irregularly shaped yellow patches and 
a row of wedge-shaped olive-colored spots. The head 
and body of the moth are colored orange and red like 
the hind wings, and the head is also adorned with two 
prominent feathered feelers. The thorax is yellow, with 
the edge of the collar and the shoulder covers of orange 
red. A large orange red spot is also found on top. 

The females of this species of moth lay their eggs on 
the black walnut or hickory trees in July, and the 
caterpillars make their appearance about the beginning 
of August. The caterpillars feed on the leaves of black 
walnut and hickory trees, on which the eggs are 
hatched, and when fully 
grown attain the size re- 
presented in our engrav 
ing, measuring from five 
to six inches in length and 
nearly an inch in diameter. 

The ground color of the 
caterpillar is green, with a 
pale blue band on each 
ring, and a large blue black 
spot is found on each side 
of the third ring. The 
most remarkable and at- 
tractive features of this 
eaterpillar are its two rows 
of long, thorny horns or 
spines on the second and 
third rings of its body. 
The horns extend upward 
and are gracefully curved 
backward, being of an 
orange color, with black, 
pointed ends, and similarly 
colored minute thorns or 
projections throughout 
their length. The smalier 
black spines are formed on 
each ring. The great size 
of this insect and its long 
horns give it a wonderfully 
fine appearance when at 
rest, but when it is in mo- 
tion, crawling along the 
twig of a tree and shaking 
its head and horns from 
side to side or moving them 
up and down, it becomes 
really frightful to behold, 
although it is perfectly 
harmless and cannot wound 
or sting with its horns or 
spines, 

When through feeding, 
the caterpillar leaves the 
lofty branches of the tree 
and crawls down the trank 
to the ground, and there 
searches for a convenient 
piace to change into a 
chrysalis. In this restless 
State it is frequently found 
crawling along a roadway or board walk. As soon 
as it finds a convenient location, it goes into the 
ae to the depth of about six inches, and there 

Gs a sort of nest or abode having a level bottom 
aa ae ceiling, both being nicely cemented 
® secretion emitted by the caterpillar, so that 

the nest has walls which are impenetrable to other 
usects and to moisture. After this grave is built 
strips (Off its skin, horns, jaws, and legs, and thus 
bona baal ~ short, thick ch rysalis, having atolerably 
hovnstaalll — In this state it apparently slumbers 
te ccna aa Pree and about the middle of June 
then cmaanit and softens the cemented ceiling, and 
& mache — the ground to the surface. When 
bebe aia a ter, its wings are closely folded to its 
like a nina oe soft state, so that it looks more 
utes, howell a a utterfly. In fifteen or twenty min- 
with the oe the wings are loosened from close contact 
he extendaat a slowly expand until all the veins 
hardened soot } io me become tightly stretched and 
fly in the ens « imago is then ready to-rise and 
teens ins tie vs night to investigate the flowers and 
companion of 8 and fields and to hunt for a genial 

its own species. 
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a erty POLISH.—Take of gui shellac 1{ pound 
one uo! 8 quarts. Dissolve, and add camphor 134 
‘hes and lamp black 2 ounces. 
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Beetles that Kill Trees, tura produce, not eggs, but living young, which in ten 

The past summer has been one in which the cater-| or eleven days produce others, and so on, so that the 
pillar and a great variety of bugs and parasites have | original female in one summer may be the ancestor of 
afflicted both the forest and fruit trees to an unusual | twelve generations, and have one quintillion descend- 
extent in this part of the country, and our city parks | ants. 
even have been infested, notwithstanding the utmost! There are also insects that suck the life from the 
vigilance is employed to destroy the pests on their first | roots of trees, and borers that penetrate their hearts, 
appearance. besides any quantity of things with queer Latin names 

The work of protecting the trees in Central Park | that in similar ways make life miserable for Professor 
from the ravages of insects has been for three years a | Southwick and the trees in Central Park, 
regular department of the park, in charge of Prof. E.| The usual method of treatment is to remove the im 
B. Southwick, the entomologist. The N. Y. Sun, from | sects by 9 wash and a scraping. Various washes have 
which we copy, says that he keeps at work a force of | been tried, but a patent preparation, with, it is said, 
from two to a dozen wen, according to the season, and petroleum as a base, is now the only one used. After 
says that encouraging progress is being made in driv- | the tree has had a good wash with this it is scraped 
ing out of the park the various insects that have been | with stiff brushes of bristles, and sometimes of steel, 
preying upon vegetation there, and have ruined | until every trace of the insects is removed. Fine trees 
many fine trees. Scores of infested trees have been cut | receive a precautionary wash frequently during the 
down and burned, while great care is taken to prevent | summer, even when they show no injuries from insect 
the insects from getting foothold in the newer growth. | pests. 

The caterpillars, worms, and such conspicuous pests| The fine shade trees at the Fifty-ninth Street and 
are dealt with with comparative ease, but the most | Fifth Avenue entrance to the park are a source of es 
real damage is done by more insidious insects, such as pecial trouble. They have received a thorough wash- 
the bark lice. There are innumerable varieties of! ing half a dozen times this season, the last one a few 
days ago. 

Through the country at 
large the extent of the 








damage done by insect 
parasites to trees and veg- 
etation is not generally 
understood, One entomo- 
logical sharp, who is spok- 
en of as good authority, 
estimates the annual loss 
in the United States from 
this source at $300,000,000 
There is no portion of a 
plant or tree, from the root 
to the blossom, that has 
not its own peculiar pests 
There are seventy-five dif- 
ferent kinds of insects that 
prey on the apple trees, 
and nearly as many on the 
plum, peach, and cherry 
trees, while the grape vine 
has to withstand the at- 
tacks of fifty insect foes 
The same number infest 
the oak. The elm has 
twenty, the walnut seven- 
ty, while the unfortunate 
pine has nearly a hundred. 
These are the figures of 
Dr. Packard, the standard 
authority on American in- 
sects. Prof. J. A. Lintner, 
New York State Entomo- 
logist, does much better 
for number. He has listed 
176 different species that 
affect the apple tree alone. 





ee 

Manuring cannot be 

Overdone, 

The venerable Peter Hen- 
4 derson thinks manuring 
# ‘ cannot be overdone, and 
: says: It isa great blunder 
to attempt to grow vegeta- 
ble crops without the use 
of manures of the various 
kinds. I never yet saw soils 
of any kind that had borne 
a crop of vegetables that 


THE REGAL WALNUT MOTH. 


these, but in general they are a tiny, almost invisible | would produce as good a crop the next season without 
insect, that pasture upon fresh twigs, and, penetrating the use of manure, no matter how rich the soil may be 
the young bark, suck the sap. As they do this an ex-| thought to be. An illustration of this came under my 
udation from their bodies builds up over them a hard | observation last season. One of my neighbors, a war- 
shell, beneath which they contiaue to live, and propa-| ket gardener of twenty years’ experience, and whose 
gate so rapidly that in a short time whole branches are | grounds have always been a perfect model of pro- 
covered with them, the hard shells lying together so | ductiveness, had it in prospect to run a sixty foot 
thickly and irregularly that they seem the real bark of | street through his grounds. Thinking his land suffi- 
the tree, which actually is hidden beneath them. Once | ciently rich to carry through a crop of cabbages with- 
they are fastened on a limb, these lice cannot move, | out manure, he thought it useless to waste money by 
and to the naked eye show no signs of life, even when | using guano on that portion on which the street was to 
they are scraped off with a knife. They quickly kill | be, but on each side he sowed guano at the rate of 
the branch they are on, however, and eventually the | 12,000 pounds to the acre, and planted the whole with 
whole tree unless they are removed. | early cabbages. The effect was the wost marked Lever 
| The oyster shell bark louse is a common variety, and |saw. That portion on which the guano had been used 
| curious in that each separate insect, when scraped off, ‘sold off readily at $12 per hundred, or about $1,400 per 
|is a tiny gray scale, shaped and ribbed somewhat like | acre, both price and crop being more than the average; 
an oyster shell. Nearly every sort of tree has a differ- | but the portion from which the guano had been with- 
‘ent sort of bark louse to prey upon it. The cochineal | held hardly averaged $3 per hundred. The street oe 
insect is one kind of bark louse, but it does not grow in | cupied fully an acre of ground, so that wy friend actu 
Central Park. ally lost over $1,050 in erop by withholding $60 for 

The scale is another insect of many species that in- manure. Another neighbor, with a lease only one yeur 
fests shrubs and trees in the park. Its appearance and to run, also unwisely concluded it.would be foolish, to 
manner of work resembles that of the bark louse. | waste manure on his last crop, and so planted. and 

Plant lice are other pests of vegetation. The man-|sowed all without. The result was, as his experience 
ner in which these insects multiply is marvelous. The should have taught him, a crop of inferior quality in 
original eggs are laid by the females in the autumn. | every article grown and loss on his eight acres of pro 
They hatch in the-spring into wingless forms that in ably $2,000 for that season.— National Stockman. 
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ENGINEERING INVENTIONS. 
A car door fastener has been patented 
by Mr. Eugene F. Hardin, of Lincoln, Neb. It con- 
sists essentially of a catch, in connection with which is 
arranged a sealing attachment and 4 retaining block, 
the device being one which can be quickly applied, is 
cheap and durable, and will prevent any accidental 


opening of the door 


A car coupling has been patented by 
Mr. John Harding, Jr., of Wellington, Kansas The 
invention consists in the peculiar construction and ar- 
tangement of a hinge plate on top of the drawbar, and 
a weighted drop hinged to or near the front end of the 
plate and bearing a coupling pin, all combined with the 
drawbar, the device making an, automatic coupling 


A steam trap has been patented by 
Mr. Samuel Bonser, of Dover, N. H. The head plate 
has a central aperture, above which a filter is held, and 
there is a divided cylinder having an annular chamber 
and an outlet, with tubalar spindle, spindie cap, cylin 
dric tabe and connecting with other novel 
features, making asimple device for discharging the 
water of condensation from steam heating or other 


tube, 


eteam apparatus 


A device for preventing the explosion 
of boilers has been patented by Mr. Bendix Meyer, of 
Gieiwitz, Prussia, Germany. It consists of a plate or 
cover held on a packing surrounding the outlet steam 
pipe, a weighted rod or stem holding the cover or 
plate on the packing, while a stop prevents the plate or 
cover seating itself on the outlet pipe after the packing 
is removed or thrown out by the pressure of steam 
from the boiler. 

A gas furnace has been patented by 


Mr. William W. Waplington, of West Middlesex, Pa. 
The invention is an improvement on a former patented 


A carpet-stretching machine has been 
| patented by Mr. Leonard Hinkle, of Kenton, Ohio. It 
has a toothed drawba:, with a head having an opening 
fitted over the bar, the lower part of the opening hav- 
ing a pawl-llike edge to engage the lower teeth of the 
drawbar, with other novel features, making a stretcher 
which can be operated by one standing erect, and which 
will not injure the carpet. 


A device for handling cans and bottles 
has been patented by Mr. David D. Brown, of Brooklyn, 
N. ¥. It consists of a frame of novel construction with 
spring-held arms, lips for grasping necks of bottles, 
ete., and other novel features, whereby cans, bottles, 
and similar goods may be readily and safely removed 
from shelves above the operator's head and as safely 
replaced 

A cotton gin rib attachment has been 
patented by Mr. John E. Keily, of Marshallville, Ga 
It is an efficient device for repairing the worn parts of 
gin ribs, thus saving the expense of mew ones, and has 
a brittle holder underneath the rib, that the saws pass 
through, which not only extinguishes any fire that may 
be generated, but cards the cotton and improves the 
staple 


A nut lock has been patented by Mr. 
William Adair, of Leesville, Ohio. By this invention 
the plate itself is made the locking device, the nuts and 
the openings in the plate being so made that the latter 
locks the nuts when they are turned slightly backward 
on their bolts, the nats being cut away at their inner 
corners, and the plates having slots of corresponding 
form and size. 


A waterproofing compound has been 
patented by Mr. Ferdinand Kreutzer, of New York 
City. It is for use on leather and fabrics, and intended 
to render them soft and durable without injury to the 





invention of the same inventor, and provides for using 
practically all the internal surfaces of the flues for re 
generative parposes, with a simple and inexpensive | 
form of gas and air valves, being adapted for both 
natara! and artificial gas, and providing special means 
for utilizing the heat usually wasted in the ash pit of 





yas producers | 
ooo 


AGRICULTURAL INVENTION. 


A cultivator attachment has been pa- | 
tented by Mesers. Edward Harries and John N. Tiger, 
of Waveriy, Neb. Combined with graduated and ad- | 
jestable bars and a suspended shoe are standards carry- 
ing adjustable curved knives, making a simple attach- 
ment for either a riding or walking cultivator, whereby | 
orn, corn in rows, or any vegetable planted in 





listed 
rows, may be expeditiously and effectively worked. 


—--—_- ee 
MISCELLANEOUS INVENTIONS. 


A combined pencil holder and cigar 
cutter has been patented by Mr. Paul E. Gonon, of 
New York City. It consists of a tabe with an aperture 
for the insertion of a pointed cigar end, a cutting tube 
to slide over the aperture, with spring held therein, and 
a penci) bolder held in the other end of the tube 


A toy blow gun has been patented by 
Mr. Edward L. Evatt, of La Grangeville, N.Y. The 
invention covers an improved construction of a gun to 
be used as a child's toy, or as a blow gun for shooting 
a dart at a target, by applying the mouth to the rear 
end of the tube. 


An animal power, or tread machine, 
has been patented by Mr. Eli B. Studebaker, of Fre- 
donia, Kaneas. The invention covers novel features of 
construction and the combination of parts in a machine 
which may be readily adjusted to accommodate the 
strength of the animals working it and the desired 


power and speed of the machinery to be driven. 


A process of refining gold and silver has 
been patented by Messrs. Darley C. Johnson and John 
P. Ryan, of Brooklyn, N. Y. It consists in placing the 
alloy of base and precious metals in a cupel, melting 
the alloy, and covering the surface with pulverized 
asbestos, with various other features, whereby the cost 
as wel! as the waste of refining will be decreased. 


An improved bin has been patented 


by Mr. Holger C. E. Petersen, of New York City. It 
isn designed to be of ornamental appearance, with a 





compact and substantially dust proof frame, from 
which the bin may be readily removed and cleaned, and 
wherein the weight is eo distributed that the bin is 


easily turned upon its axis 


A combined saw jointer, saw set, and 
gauge bas been patented by Mr. John H. Sodee, of 
Seattle, Washington Ter. It embraces a frame with a 
guide arm and stationary jaw, in combination with a| 
sliding jaw andcam for operating it, the invention | 
covering various novel parts and details and combina. 
tions of the same 


A door attachment has been patented 
by Mr. William W. Allen, of East Pepperell, Mass. | 
Combined with a latch and an extension thereon ea} 
branch chain connected with the outer end of the ex 
tension, a main chain fastened at both ends and held 
in an angular position by the branch chain, with other 
novel features, whereby a doorcan be held locked in 
open position 








A eoat adjuster has been patented by 
Mr. David H. Purves, of Waddington, N.Y. It is to 
enable aged, infirm, or sick people to easily put on over 
coats or other garments without help, and consists of a 
garment holder with a vertically movable clamp and 
lock, with a relatively stationary trip or releasing de- 
vice to release the lock when the clamp and lock are 
moved upwardly. 


A riding saddle has been patented by 
Mr. Peter J. Pefley. of Boise City, Idaho Ter. Com- 
bined with the tree iss front strap having bifurcated 
ends, the cantle jockey having reduced ends and lips, 
with other novel features, whereby one or two girths 
may be used to accurately fit the saddle, the saddle 
being adapted to any shape horse and the change being 
qoickly made. 





| bination with inwardly and downwardly projecting 


| a horizontal recess extending forward from the main 


| tween them, with means for drawing one of the wedge 


material or acting upon the dyes, and consists of raw 
linseeé oil, zinc vitriol, and fat soap, in specified pro- 
portions, and combined and cleared after a epecial 
described manner. 


A bale tie has been patented by Mr. 
Frederick T. Warburton, of Newport News, Va. Coim- 
bined with a buckle having a transverse slot with par- 
allel upper and lower sides are band sections having 
enlarged ends, the slot being wider than the combined 
thickness of the body of the band and one of its thick 
ends, but narrower than the combined thickness of 
both the ends, 


An apparatus for wiping metal-coated 
wire has been patented by Mr. Charles E. Matteson, of 
Easton, Pa. A circular pipe is held a short distance 
above a casing through which the wire passes, in com- 


pipes, with other novel features, for wiping wire to 
remove the surplus metal and give ita smooth surface 
after it leaves the bath. 


A thill coupling has been patented by 
Mr. John W. Yous, of Mound City, Mo. The thill or 
pole iron has side lugs or trunnions arranged to enter 


vertical recess of the axle clip, the parts being held to- 
gether by a spring-carrying wedge, thus dispensing 
with the use of bolts and the ordinary form of rubber 
anti-rattler. 


A neck yoke has been patented by Mr. 
Fred F. Wheeler, of Ocheyedan, Iowa. It is so made 
that, should the tugs become detached, the yoke will not 
be slid off the pole by the forward motion of the horses, 
while it will revolve free horizontally or laterally upon 
the pole, yet action in the direction of the longitudinal 
axis of the pole will be limited by the forward or 
rearward throw of the yoke. 


A process of producing designs upon 
celluloid has been patented by Mr. Albert Le Roy, of 
Paris, France. It consists in first printing the design 
upon any suitable material, then damping and apply- 
ing upon a celluloid sheet and subjecting both to pres- 
sure between hollow steam-heated plates, thus fixing 
the design permanently upon the cellujoid by the simul- 
taneous influence of heat, preseure, and steam. 


An automatic fan has been patented 
by Mr. Charles E. Pierce, of New York City. An os- 
cillating shaft bears a pinion which engages with the 
segmental gear of an escapement, the motor being 
either a spring or a weight, and the shaft operating a 
vibrating arm to which a fan is attached, making a 
convenient device for driving away flies, cooling rooms, 
etc 

A clamp has been patented by Mr. 
Frederick F. Houston, of Chicago, Ill. The clamp 
head hasa thrust block and follower with opposing 
inclined faces, opposite wedge blocks being fitted be- 


blocks toward the other, with a cam lever fitted to the 
thrust block adapted to bind the latter to a timber, the 
device being specially adapted for holding work while 
gluing or otherwise joining the parts. 


A cow milker has been patented by 
Mr. Philip M. Hobbs, of Wymore, Neb. It consists of 
two hand levers somewhat in the form of a pair of 
scissors, one of the levers being adapted to be rocked 
in a vertical plane, one having a teat-receiving recess 
and the other a projection to fit therein, two of the 
milkers being used at the same time, one grasped by 
each hand, and two teats being operated upon by 
each device 


A saw guinmer bas been patented by Mr. 
Lewis J. Grant, of Lamont, Mich. It comprises a die 
frame with a handle and spring carrying a punch block, 
combined with a handle having a head with bearings 
on the under side of the die frame, and an arm secured 
to the die bleck and having its lower end connected to 
a pin secured eccentrically in the head, with other novel 
features, the device being very handy, and always ready 
for use. 


A grain car door has been patented by 
Mr. William T. Spillane, of Casselton, Dakota Ter. 
The door-supporting frame is monnted upon a hori- 
zontal way, and a vertically adjustable door is carried 
by the frame, the parts being so arranged that the door 
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and door moved to one side to clear the doorway, the 
device being a substitute for the ordinary detachable 
grain doors. 


A glass beveling machine has been pa- 
tented by Mr. Thomas F. Gilroy, of New York City. 
Combined with a grinding wheel having a swinging 
frame is a revolving shaft mounted therein carrying the 
glass disk to be beveled, and a screw-threaded spindle 
eagaging with a gear wheel nut actuated by a hand 
wheel for raising or lowering the frame, with other 
novel features, making a simple, durable, and effective 
machine. 


A sash fastener has been patented by 
Mr. William R. Abrams, of Ellensburg, Washington 
Ter. The invention covers a novel construction and 
combination of parts, in connection with a dog 
journaled in the casing, whereby the edge of the window 
will be engaged at any point, and effectually prevent 
the upper sash from being drawn down or the lower 
sash from being raised, and not interfere with the oper- 
ation of either sash in an opposite position. 


An automatie chuck for all kinds of 
brass work, such as steam, water, clock, and watch 
works, has been patented by Mr. Patrick J. Cahill, 
of Leeds, Mass, Itis totake the place of spring chucks, 
and will grip from the smallest holds up to five tons 
without friction, being very economical. It has a slid- 
ing chuck head operated by hand or treadle, with 
springs for opening and closing the jaws, and four of 
them have been working for the past year in the works 
of the Haydenville Manufacturing Co., Haydenville, 
Mass. 


A dress guard for vehicles has been pa- 
tented by Mr. Charles L. B. Martin, of Montclair, N. J. 
It is a folding shield, which may be placed over that 
portion of the wheel against which a lady's dress is 
liable to drag in getting in or out of a carriage, and is 
in the form of two circular troughs, formed of back 
and side pieces, preferably of leather, nnited by links, 
and with a hook which may be adjusted to bear against 
the rear face of one of the spokes and hold the shield 
mm place. This shield prevents the soiling of the gar- 
ments on the wheel, and when not in use may be folded 
and kept beneath the seat. 
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machinery. C. B. Rogers & Co., Norwich, Conn. 

I want my patent, 314,351, on hobby horse, manufac. 
tured and brought in market. State best terms, and 
working model will be sent. Wm. Spitznass, New 
Athens, IIL. 

Steam jacket feed water boiler and purifier. New cata- 
logue free. Wm. Baragwanath & Son, 40 W. Division St., 
Chicago. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., 138 Jackson S8t., 
Chicago, Ill. 

The Railroad Gazette, handsomely illustrated, pub. 
lished weekly, at 73 Broadway, New York. Specimen 
copies free. Send for catalogue of railroad books. 

The Knowles Steam Pump Works, 113 Federai 
8t., Boston, and % Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

Link Belting and Wheels, Link Belt M. Co., Chicago. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J 


Nickel Plating. —Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions,ete $100 
“LAttle Wonder.” A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete outfit for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and % Liberty St.. New York. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Ilaven, Conn. 

Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the Sci- 
BNTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physica! 
science. Address Munn & Co.. Publishers, New York. 

For best leather belting and lace leather, including 
Hercules, see Page Belting Co.’s adv., p. 173. 

Curtis Pressure Regulator and Steam Trap. See p. 157. 


Iron, Steel, and Copper Drop Forgings of every de- 
scription. Billings & Spencer Co., Hartford, Conn. 

New Portable & Stationary Centering Chucks for rapid 
centering. Price list free. Cushman Chuck Co., Hartford, 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
| Expanders. R. Dudgeon, % Columbia St., New York. 
60,000 Emerson's 1887 (22~ Book of superior saws, with 
| Supplement, sent free to all Sawyers and Lumbermen. 
Address Emerson, Smith & Co., Limited, Beaver Falls, 
Pa., U. 8. A. 

Safety Elevators, steam and belt power ; quick and 

| smooth. D. Frisbie & Co., 112 Liberty St., New York. 

“ How to Keep Boilers Clean.” Send your address 
for free 8 page book. Jas.C. Hotchkiss, 120 Liberty St., 
N.Y. 

The Holly Manufacturing Co., of Lockport, N. Y., 

will send their pamphiet, describing water works ma- 
chinery, and containing reports of tests, on application. 





| Durrell’s imp. nut tapper. Taps 4 to 2 in. New imp. 
bolt cutter. Howard Bros., Iron Works, Fredonia, N. X. 


Patent Rights for Sale. Apparatus for building 
Concrete Buildings and Walls. County rights, $50. State 


. View of the new United States Court House | Tihts, $500. See descriptive notice in ScI. AMERICAN, 


May 22, 1886. Send for circulars. 

gomery 8t., San Francisco, Cal. 
Split Pulleys at low prices, and of same strength and 

Yocom & Son's Shafting 


Ransome, 402 Mont- 


Send for new and complete catalogue of Scientific 
Books for sale by Munn & Co., 41 Broadway, N.Y. Free 
on application. 





NEW BOOKS AND PUBLICATIONS. 


SCIENTIFIC HORSESHOEING. By Wil- 
liam Russell. Cincinnati: Robert 
Clarke & Co. Pp. xxv., 211. 


This book intelligently considers, anatomically and 
practically, the question of the proper shoeing of 
horses, and affords a great deal of information which 
it would be well for all owners of horses to be possessed 
of. The author has for many years hada high repu- 
tation as a successful horseshoer, and in this book 
points out many of the errors existing where horseshoe- 
ing is done by those ignorant of their business or care- 
less in its performance, and the great evils which result 
therefrom. The book has numerous illustrations ex- 
planatory of the structure and functions of the horse's 
foot, and showing the effects of good and bad shoeing. 


| WILsSON’s QUARTER CENTURY IN PHO- 


TOGRAPHY. By Edward L. Wilson. 
New York. 1887. Edward L. Wil- 
son. Pp. 528. 


In this work we have an admirable body of photo- 
graphic information. From notes published at various 
times by some three hundred leading authorities, ama- 
teur and professional, a running series of foot notes is 
composed. Above these, and serving as the basis for 
their imparted character of commentary, comes the 
text, rather less in extent than the notes. The whole 
forms an exceedingly attractive olla-podrida of notes 
and observations. Illustrations of all sorts of devices 
and assistances in photography are given in liberal 
profusion. The text is a consecutive and valuable 
treatise by itself. The notes are made up of selections 
from the Philadelphia Photographer. The author and 
editor of the work speaks of it as an anniversary pub- 
lication for himself, he, twenty-five years ago, having 
entered a photographic establishment as employe. This 
volume commemorates his devotion of a quarter of a 
century to his art. From what has been said of the 
scheme of the book, it is evident that a review is impos- 
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—_* , the book itself should | temperature as ice formed in North . 
sible. To get at the full scope be a Carolina? A. Ice | little water to ran the ; 
le i)ved, and we recommend it to all photographers | ean be of all degrees of temperature belW"S2° Fah, | boiler has been filled. “If rou hace w ate “| INDEX OF INVENTIONS 


be consu: . 
upon its merits, |= won olga maa is its melting point. | tached to the boiler, a lever may be arranged to work 
poor’s MANUAL OF RAILROADS, 1887. . the pump & few strokes for the required pressure. The} Wor which Lettere Patent of the 
vb aa annual number. New () P. H., Jr., asks: 1. Will a siphon | eine in the, absence of all pumping appliances may United States were Granted 
york: H. V. & H. W. Poor. Pp. | draw water throngh 2,400 feet of 1% inch pipe with a + tena put pressure upon the boiler by pulling it 
iii,, 1053, $6. rise of 20 feet and a fall of 80 feet? A. Yes; but it ward and pouring water into the exhaust, but this 
xiii should be managed cautiously. With proper precautions September 27, 1887, 


requires care in filling or charging, to f 
ree cvery Part | the following method may be used, Fill the boller 


from air, and an air chamber at the apex to prevent a 
break in the flow by accumulation of air which is libe- with water, leaving absolutely no air space. It must be ee ee, ee 


rated by the partial vacuum. Lower end should be im- 


Toany one interested to understand the details of the 
i business of the United States, the financial po- 


ilro 
7 the different companies and the various pro- 


solid water. Then by slowly firing, the pressure can be 














sitior 
t is simply invaluable, During the 
perties, this book ° ‘eutuiin aie subliched, each mersed or turned up to prevent air drawing into the run up to any desired amount. The instant the pressure | |See note at end of list about copies of these patents. ) 
rwenty years since the " end. if the clone le steen. § , is reached, or an instant before, draw the fire. Th 
ve volume has represented larger and larger | cee ang gb cage sey ad =a 
success . se any eompined chedhienendiatt eting for corrugated iron roofing. A. Use pulverized oxides should only be done by an experienced engineer, Adding machine, 8. E. Austin......... 
ma a ey aepaennia mae, dae of,iron, as yellow aud red iron ochers, or brown hema- (18) A. M. H. asks directions for making | Adjustable wrench, C. M. Brown 
from * ' igh atanding as an authoritative record in tite iron ores finely ground, and simply mixed with | Paint to paint pipes and radiators for steam heating, | Agrng and purifying liquors, device for, Lochner 
the wo -— ois hen no comspetiiads. . Peem@ecun- linseed oil and a drier. A. A little clear japan varnish mixed with ordinray & OOBCOF.. 2... - reece rere cereneeeenereeereneeeenens 370,549 
afield in which 1 fe ; : colors makes a v - " ; ‘ Air compressing apparatus, L. 8. Chichester...... 6 
mary statement In the introduction, it appears that (8) F. H. 8S. asks : What is the best bat- The regular vot cate haga nantes Air purifier and evaporator, J. W. Collins ws ciate po. 
there are now employed by all the railroads 26,415 loco- | tery for running a smail electric turntable for show work. This requires to be baked in re 1 fine | Alarm. See Burglar alarn. 
motives, 19,252 passenger cars, 6,325 baggage and mail | windows? How is the battery made? I have a plunge and makes a permanent col So. = wing whe 4. Alarm lock, Bradsby & Hawee............... ...0.. S1O6T7 
cars, and 845,914 freight cars, and that of a total of | battery often cells carbon and zinc plates in clectro- colors in oil oh used. Wh ae mE ee TaEY | Alarm lock, U. V. Jaegittes.... .ossss00: 
na ot; miles of track, 105,788 miles are now laid with | poion fluid. Would this be suitable to run the above or » When dry, varnish with copal. | Animal power, KE. B. Studebaker... 
steel rails. The net earnings on all the capital in- | a small e!ectric lamp, or would it soon run out? A. For (19) B. F. B.—Hard solder is generally AAS HED, 5. Yo TUAY..-+- >: 
vested is placed at not quite 3% per cent for the last | the above purposes a Bunsen battery is perhaps the made of brass of bg lower grade than the work to be yea oe pape rene. Metts WERNEE.-..~ SRO 
one best, For description of this and other forms, see our ae For brazing the ordinary commercial brass, ietane SARI: Mince ARSE seth 
‘ SuPPLeMENT, Nos, 157, 158, and 159. The plunge bat- | "* the same kind of brass, melting in acrucible and! ay J, Ballard.........0000+ s0ssceeoeeen , 

Poors DE ork : Bay er tery, however, is very serviceable. adding — cent of zinc. For brazing iron, use cop-| axle box, car, G. M. Brill........... 

ciALs. New f : ti. Y. - Ww. per or ordinary brass, Flux with borax. Axle box, car, J. W. Cloud....... 370,449 

Poor. Pp. xliii., 872. $2. (9) G. A. M.—Rule for surface of oblate! (99) P. A. asks: Which is the best—a| Baz. See Tobacco bag. 


spheroid: Square their diameters, and multiply square Bags, machine for muking satchel bottom or 








“his is properly a supplement to the Manuai, bring- Pa : piston or a rotary fire engine? A. t re man : 
i with ‘ pesto Sete compass the names of all offi- pn newer by 3°1416 and this product by the turned and in a che pte sewer teagan square bottom, W. Liddell............ .......0.+ 37058 
cials desirable to know, for business purposes, to the ya preferred by the New York fire department. Seeen tL Geetitee es cornea Gee 
namber of some 30,000, including the names of officers /@ + @*x3 1416’. (21) J. H. L.—Fulminate of gold ex-/ Baling press, J G. enn inate cai come faon 
of street and lumber railways as well as steam railways, . ale plodes by slight increase in heat caused by compression, | Baling press, J. A. Hampton. ea IE 370,475 
express and sleeping car companies, and manufacturers | For prolate spheroid: As above by inserting conjugate | but is exceedingly uncertain and dangerous. Fal- | Baling press, S.J. Webb................. cee e enone 300,509 
of railway supplies, diameter in place of transverse. The other formule | minate of platinum is next safer and explodes at a tem- | 34!ing sawdust, machine for, C. E. Mitchell..,.... 370,488 

The Curio is the title of a new illus- | #8ked for involve conditions in mathematical astrono- | perature of 400° Fah. Both the above are very violent, mae yy ye en Conmts, Gove Say ESS ‘ 
crated magazine, commenced by R. W. Wright, of No. my too complicated for this colamn. | and explode with the slightest blow. Pure fulminate Balling slivers, a val ‘a. 1. eneemiins ee Ho 
¢ Astor Place, New York. It is in quarto form, hand- (10) J. W. D. L.—The expenditures of | of mercury is very quickly and easily exploded. It is | Banker's safety express box, Cc. R. Arnold, ’ te 470,671 
comely printed, and intended to satisfy the tastes and | the German government last year, including cost of mined with potassiam nitrate or chlorate to moderate | Bar. See Yoke bar. 
wet forth the possessions of collectors of the rare and | army and navy and exlinary expensts of the eupive, its violence, when need for charging gun caps. Barrel package, half, Marvil & Robinson,.......... 370.6 
carious in the departments of genealogy and biography, | were $174,153,877. The general cost of the United (22) J. M. C. writes: In “Haswell,” issue | Basket, fruit, D. D. Forman.........-...000006 cecees STDI8S 
heraldry and book plates, coins and autographs, rare | States governmeut was $242,483,138. Any snch com- of 1884, on page 480, he says, the evaporative power of on ee > any ee on ee Le p< append 
books and works of art, old furniture and plate, and | parison, however, would be greatly misleading with- | °2¢ pound of anthracite coal is 7°05 to 905 pounds of saa gy M cote Oe eee sere nme 
other colonial relics, The firstnumber is handsomely | out counting the expenses of the several States, which fresh water. Through how many degrees is this water | pin, BE. ©. M. Potereen......<-c.. -cc. «cc. ae a 370,557 


supposed to be raised? A. The note referred to in| Board. See Drawing board. Game board. , 

















embellished with valuable illustrations. in Germany have to support their army contingents, 
- >, , ‘ ‘ 
The Machinery of Small Boats for Ships which is not the case here. Prussia, for instance, has a | Haswell” is only an average or generalization of | Boiler. See Steam boiler. 
Leese iture i evaporative effe: » : . %, : 
of War, ete., @ paper read before the Institution of | tot! expenditure of $324,868,000, Bavaria $60,000,000, perative effect from mean temperature er €9°. The | Believe, Ceviee for preventing theeapiesionet,@. 
aia ieee . . Baden $41,000,000, etc. Onr State governments are ex- | Ultimate evaporative effect of the best coal, less the ash, MOZEP...reseverserere vvrensrenseoors ss taccitat S70.fAl 
British Naval Architects, by A. Spyer, presented on on teat neato i i is 14°9 pounds from water at temperature of 212° with- | Bolts J- M. Cas@..... 00... cceeee eeeeeereeeeseeereesens BTOTRB 
application by Fred. M. Wheeler, 95 Liberty Street, | Pensive, but paying for a large special army contingent ; Ceraeaee or ein | Book attachment, A. Bieber... 370,625 
x Y : each does not figure in such expense. out pressure. When tests are made under pressure, the Supercenls : de $0.82 
= , evaporative effect is reduced to and from 212° tempera- | poor OF StOS MOGs hh. CDG OTEON veveeeeees “oo 
(11) P. L. asks: What is the proper ture without pressure. Thus the best forms of boilers oe SAREE, Se TTI, -onnovere see sanen Ow 
, % . P 7 . . . . 4 ots or shoes, device for inking the soles of, W. 
composition of the metal ina safe ty plug fer a boiler, doing low duty may run up to 12 pounds per pound of OO ae Srp a _ 370.452 
and at what temperature does it melt? A. We have no coal, and even higher than this is claimed with regener- | Bottles, machine for cleaning, 8. L. Gillett... 370,608 
record of the per ag used by various parties ad- ative furnaces. The quality of coal varies greatly, as| Box. See Axle box. Banker's safety express 
vertising the sale of fusible plugs. The following | well as the condition of boilers. You will also find in box. Cake and bread box. Journal box, Pa- 
alloys,with their corresponding melting points, together | « praswell ” interesting tables of the effective value of per box. Water closet service box. 
with the temperature of steam at various pressures, may | different kinds of coal. A large percentage of boilers in ~ sree te - oe a és 
HINTS TO CORRESPONDENTS. —ee ‘ | use are evaporating § pounds and under per pound of | price handler, G. W. Soule.................. "men 
 @ , = , &. ft edecccesees coosccocces GUae 
Names and Address must accompany all letters, 5 ee 4 coal. Incrustation, dirty flues or tubes and overwork | Brick mould sanding machine, H. & G. Martin.... 370,636 
== mre iy This is for our Tine Leedl ai° F = © & a are - main feagures of small boiler duty. Bridge gate, swing, M. Wheeler........ Giulia 370,669 
Infrorma mM, 3 ° 7S € . BE os £ or ‘ . H ; y 7 Oe 
References to former articles or answers should| “5 * ¥ sme ** as ” (23) R. B. says: Tam going to build a | Bridge gaara, WW... BOTMBe0c000», ps erres re. pe 
give date of paper and page or number of question.| + 4 a4 365°“ «1201b. 350° F small steam engine 3 inches bore and 5 inches stroke, | Brush, C. BE. Thompson... ......- ceseeeseeeeeeeees 570,571 
Inquiries not answered in reasonable time should | ., “4 356° “ 1051b. 341° * | What is the rule in plain figures to get at the power? A. Bruck band, 6. A. Verbezeh.............++..+-.00-.+ STH 
» repeated; correspondents will bear in mind that ; ; Bucket, automatic dump, A. E. Brown............. 370,679 
some answers require not a little research, and, oak ae 30° “ «lb. 331° * For email engines of uncertain cut off multiply the area Buckle, J.C. Hyde 570,737, 870,738 
though we endeavor to reply to all, either by letter| «yy «4 gue“ oT lb. 330° * of the cylinder by four-fifths the steam pressure and | pixie. quegenden 3h Ses Sadat apiece sean 
or in this department, each must take his turn. , ' ’ i t pe : eae ac galas oq 
Special Written Eifermation on matters of | “4 "4 Biemathi 920 ~ apib, suze ~ | is prods, a te Ont ot engsO) forthe horse | Hurtin alarm, elociri, Yeakle& Steuart... 70” 
personal rather than general interest cannot be| ‘“ 3 3 “ 1 310° * 451b. gaze * minute, Divide last product by 33,000 for the horse! Burner. See Lamp burner. Vapor and steam 
expected without remuneration. “2 2 . 1 22° “* 30 Ib. ae power. 2. What size boiler shall I need to get one-half burner. 
Scientific American Supplements referred os es “ enan « 5 It ‘ “ horse power from this engine? A. Your boiler should | Bust form, B. Case MEE. nen oA 
2 7 be had at the office. ice 10 cents each. 1 1 1 mt 15 ib, 250° contain for a half horse power 8 square feet of surface | Button, W. Appleton 
ooks referred to promptly supplied on receipt of ne — oo wie : fey speeeeeewewennens ger 
price — ' Gomach depends, however, on tho way is ape rae exposed to the fire. 3. What size boiler should I need | Button, N. Mitchell... seesenese 
Minera Is cent for examination should be distinctly | #!ley is pee to purity of ~ hae ma oo a: torun itat its fullesteapacity? A. Yourengine is equal te Ser i + Gem... 
marked or labeled. changing conditions to which a fusible plug is subjected, to 4 horse power at 200 revolutions per minute and 100 ma ‘ ansom, J. H. Hannay...........+++++ a 
sameness «.. that it is very doubtful whether they should ever be , , | Cable road curve, D. Devlin. ........006 ceseceonee « ST083I 
(1) A. F. M. desi . f pane wr > ten eeliend efnaen pounds steam pressure, For this you will need a5/ q..4 or bread box, C. Forster 370.464 
APM des . ‘ ner ‘ , po »c. Disdnsqneknennsi ap 370, 
oF: +4 e ires a recipe for mak pe po P _ | horse power boiler er one containing 70 square feet | Camera plate holder for holding negative paper, 
ing a good thin shellac varnish. A. Breaktheguminto| (12) Jones asks how to use glucose in| of fire surface. 4. What is the rule to get at the power PR teri ndccnanercsnsideensscsecesibasanl 870.3.0 
s ] °C e: ‘ . ‘ 
mall pieces and macerate in a stoppered bottle with | making pop corn balls. A. We know of nothing bet- | of inclosed water wheels or turbine? A. Turbines give | Can. See Sheet metal can. 
ether. After swelling up sufficiently, the excess of ether | ter for making pop corn balls than molasses boiled from 75 to 80 percent of the value of the water flow. | Candle, lamp, F. F. Schmitt.............- 870,562 
Car, BR. BH. BarGg*e. ...ccccccsscccesss 370,445 


The value of the water flow is the volume falling 1 foot 


is poured off, when the shellac will dissolve quite readily | yntil stringy and then rolling the corn in it. Glucose ot aaa ay oe = 
Ar Drake, J. 1). SUOVALL.. 2.6. ccc cee c ence wnnee see OIG 








in alcohol, is decidedly inferior. per minute multiplied by the weight of a cubic foot. For Can, coat carcyine, W. &. Jentian, 3 pony 
(2) H. 8. W. desires a receipt for the (13) G. 8. asks the best way to mix the horse power, divide the above product by 33,000. Car coupling, H. Haddem....,....-.-.ccsseereseeeenee 370,605 
care of warts, one that will remove them permanently. | lime *whitewash for outside work. A. Take a clean, (24) M. asks the best method of gluing | Car coupling, J. Harding, Jr . 870,476 
Also please give me the cause of warts, A. Their cause }) water-tight barrel and put into it 3¢ bushel lime. Slake | emery on wheeis and belts. A. Use the best emery and | Car coupling, M. Phillips....... ‘ 570,498 
's uncertain; they are said to be caused by uncleanli-| it by pouring boiling water over it and in sufficient good tough glue made thick. Brush the glue on Car coupling, Stovall & Whittington... .......... ana 
ness. Their removal is easiest effected by means of | quantity to cover it 5 inches deep, stirring it briskly | rather thick and follow the brush at once with the _ + recarheas — seseris enna eave — 
caustics, such as silver nitrate, nitric acid, or aromatic | till thoroughly slaked. When slaking has been ef-| emery from the hand or a small piece of wire cloth i pan ereg 4 en meenoomaioe — 
vinegar. fected, dissolve in water and add 2 pounds sulphate of soldered to the edge of a sma!! shovel, so as to distribute Car yr ptr w v Seillene ’ 370,568 
. 7 . annette in de ne emery | ° , 3 b MIAMR. «098 ¢00- yep ences ‘ ’ 
(3) A F 8S asks (1) a good r i zinc and one of common salt. the emery readily Use the flat hand to press ¢ Car, dumping, F. Peteler... a 
a. Ff. 8. eceipt for hod , ’ ’ 

: — s close. A small flat piece of wood may also be used to | ¢, k see oe $10,720 
Lr hektograph ink, both purple, bine, and black. - hed carla en sore a advantage. eeasmathen @.0k Seema . 370,402 
A. Take 1 part aniline of desired color, dissolve in | for making the black color on brass: 1. 5 drachins ni 25) A. L. G. asks: 1. What is the best | car cet, 3 — } puevseesdooeneese —— 
shout 7 parts water and add 1 part glycerine, 2 ‘The | trate of iron, 1 pint water. 2 5 drachme perchloride of | | (29) os 0%: GSAS; 0 01 UM At et rats A.M Brow. csc cvcee soe sses OR 

iron, 1 pint of water. 3. A solution of chloride of pla- | for polishing bright iron work, such as cylinder heads >was oat Lag nde ew a, 50,087 


cause of the glass plates cracking in the Wimsharst 


eds ides? oli i rit ten- 
“ectric machine? A, The trouble may be in the clam antquides? A. Polish beight Wen werk, with vetten Cars, gong or bell for street railway, J. A. Brill.,.. 870,62 
y Pp 


tinum in water. Bigot . - 
stone and oil, if it is ranning machinery, Work not) 7... metallic roofing for rullway, Caldwell & 











ing—the flanges may not fit, or may not be properly| (15) R. K. B.—The curvature of the |* , a 
packed. For electrical supplies, address any of the | earth issuch thata straight linc a mile in length would liable to have its running parts injured by mph pia Peterson cesceceneetcnngees te sceee sees BTO{68O 
— of or dealers in such goods advertising in our | be 204 inches from the surface at either end. If the be polished with wr cloth or Sear emery hear-eiiep 0 Cars, pipe coupling for railway, J. H. Chambers... 370,606 
columns : ; : 4 “ it isa quick way. You may polish the cylinder head | Cars, safety brake for cable, L. Goddu......,...... 370,388 
: = ine were two miles long, clther end would be S00 | with emery, but not the slides of an engine. Tripoli | Carbon dioxide, apparatus for obtaining liquid, 
——— F. D. writes : I have been trou- poe from _ surface. tgs rapt spend | and oil makes a bigh finish after the emery. 2. What ; D. D. Johnson. : asesaesmennennconent gp onets — 
= ~ la “ with what is generally termed sour stomach, oe the tangent o ~~ * > |is best for polishing Rursia iron? A. Russia iron ae reaveseees veee Bi0,/384 
save been taking a third of a teaspoon of saleratus : r : : should only be wiped clean with oi], The black sur-| —~ ey . a 
or thereabout, to overcome the acidity. Is that a (16) J. E. N.—The cultivation of the | face will come off if polished with abrading material. pre along ye lt aa BO . M0627 


Proper correctiy > i 
per corrective? A. You had better take a cup of | tree Gahyleiie exnetie weulll ast prove pretianta, o MINERALS, ETC.—Specimens have been | Cash received, apparatus for checking and record- 








“ear warm water an hour before meals, and occasion- | the demand for the product is too limited. It is used 2 ; ‘ wea SS ig -—~" rr p e R 370,692 
“ly & bottle of citrate of magnesia to clear the | chiefty forcoloring butter and cheese. Messrs. W. H. | received from ye following —— and have Guten Seeiedimem th i, Wn osc cs esas, 
“omach, with good habits and plenty of exercise. See | Schieffelin & Co., 170 William Street, New York, and been examined with results stated. y Catamenial bandage, W. B. Robinson.............. 870,415 
Most interesting lectures on dyspepsia, its treatment | 9!! other large drug houses import it in quantities such A.D. G.—The material sent is sand containing iron | Celiuloid, producing designs upon, A. Le Roy..... 870,546 
and cure, in ScrENTIFIC AMERICAN SUPPLEMENT, Nos | as to suit the demands of their trade.—The address of | ore, and is of value only if in sufficient quantity and | Centerboard wells, calking the seams of, A. F. 
223, 129, 215, >" | our Consul-General in Brazil is H. C. Armstrong, Rio | purity to smelt economically, which is very seldom Subs. .... 2... eee eceecnceeeee ccgeeeeeeeoeesennees BOCGS 
6) H. @. ask : f de Janeiro. the case. pe Renacbaniny r+ , inion 
° . 8s a goo ‘ > . “heck, wage, H. A. Deraismes cose « SOAS 
paint or stain for patterns pe re =a ; . (7) J. 8S. asks if thee ipagy sa ———eeEeE Child’s chair, J. A. Crandali........... Kecekscataces CREMP 
- a¢ Var | and reliable method of testing a 12 horse power boiler TO INVENTORS. Chimney thimble, P. D. Sexton............++-+0+ . 870,420 


nish alone or with lam b] 
ac j ‘ | . 
. tgp acl erepe ont ane: terns The said boiler is situated An experience of forty years, and the preparation of | Chopper. See Stalk or weed chopper. 


bary use for varnishi 
rnishing patterns. Methylic or wood in a part of India where no government test is procura-| more than one hundred thousand applications for pa- | Chronometers, thermometer attachment for 
ships’, T. C. McLean......... Le Te 


“cohol is the be . , 

varnish pretnany am of shellac for ing the ble, and it cannot be sent to any boiler works. What | tents at home and abroad, enable us to understand the 

through the pai varnish may iso be purchased paratus is necessary for the purpose? A. We know | iaws and practice on both continents, and to possess un- | Churn dasher, L. B. Brown yootosccesansgepgs 370,726 
n't the paint trade. ap ; equaled facilities for procuring patents everywhere. A | Cigar mould press, Hi. K. Weaver .............- . 870,579 


(6) J. a} . of no eafe way of testing the meses: Pa nel is of the patent laws of the United States and all | Circuits, regulating device for alternate current, 
fourth state pe 1. Is there really a| vising a pump, no matter how Oe ated ro scentetenmanbaheden application, and persons fon csi suede pinnsachibibenesddiue 
The question te a = nown as radiant matter? A. | plumber’s force pump is sufficient. Fill the er fu contemplating the securing of patents, either at home or | Clamp. See Miter clamp. 7 
that there in cose undee-ded. It is safest to conclude | of water by any convenient means, through the safety | oroqq, are invited to write to this office for prices, | Clamp, F. F. Houston... 9.0... fas sss + 970,541 

all j probably no fourth state of matter. 2. | valve or otherwise. Use the pressure gauge attached | ynich are low, in accordance with the times and our ex- | Clay, apparatus for preparing, W. Mendham...... 370,568 
cold? | ce maintain a fixed temperature or degree of | to the boiler, if you think it is correct. Also set the | tensive facilities for conducting the business. Address | Cleaner. See Pen cleaner. : 
horth | - other words, would ice frozen at or near | safety valve weight at 100 pounds by its mark. Then! MUNN & CO.., office SCIENTIFIC AMERICAN, 861 Broad- | Coal, etc., apparatus for splitting, R. RK. Von Wal- 

Pole and brought to North Carolina be of same pump water in by any means at hand. It takes but very way, New York. COTO 7OdAl.,...0.++000ereeersrrsvesverserseoens +++ SOTO 





























Cotfin protector, Pilert & Brown 
Collar, horse, B. H. Helming 


Comb. See Curry comb 
Comba, manufacture of, H. G Guild 
Cooker, steam, A. M. Amos 


¥. T. Marwood 
Corn remover, BE. J. Haendler 
Counterbore, reamer, or countersink, A. Latham 


Cork extractor, 


Coupling See Car coupling Shaft coupling 
Thili coupting. Whiffietree coupling. 
Cotton gin rib attachment, J. E. Keily 


Cultivator attachment, Harriss & Tiger 
See Pen cleaner sponge cup. 
M. Sweet 


Cap 

Curry comb, 

Cutter. See Straw cutter 

Cutter head, J.C 

Cutting and delivering apparatus, 
Dental arti Arpold 

Dentai cabinet for laboratories, F. Gaudin 

Dental it!um!nating apparatus, T. G. Lewis 

Desk and seat, schoo!, A. Moore 

Digger. See Post bole digger. Tree Glaser 

Ditching machine, Ballard & Fisher 

Door fastener, sliding, W.C. Best 

heck, Griffing & Ashborno 
M. Podgorski : 
Dumping apparatus, G. H. Hulett.... 

Dust collector, W. & J. Comerford 
Dust collector, J. M. Finch 

Kee beater and mixer, D. Peters 

Electric cable, F. Borel 

Electrica! distribution, system of, 


Humphregss ; 
WwW. R. Bacon 


‘ulator, § 


Or spring and ¢ 
Ix | 
Drewing board, C 


F. A. Wessel 

Electro-pneumatic brake systems, coupling for, J. 
F. Carpenter 

Engine. See Rotary engine 

Extractor. See Cork extractor 


Fabrics, machine for brushing, EB. & J. MoCreary 


Fan, automatic, C. E. Pierce 
Pan, blast or exhaust, M. Gregg 
Feather renovator, W. J. Cummings 


Feed mechaniom, for intermittent, 
W. Koch 
P. R. Hine 


rence, BE. KR. Powell 


stop device 


Fence, 


Fence, J. C. Wreunt - 

Feneo bracket, wire, W. C. Gholson 708, 

Fences, tension device for making picket, C. E 
Wintrode 

Ferric oxide from the waste liquors of copper 
works, obtaining, G. L. Wiggs et al 

Fiver extracting machine, J. Hemphill 


Fifth wheel, B. H. Cox 

Fifth wheel, D. D. Whitney ‘ 

Filling and packing device, combined, F. J. &tein- 
hauser 

Filter press for use in producing homenenes us 
cakes, J. Kroog 

Flulter presses, means for packing the conduits in, 
J. Kroog 

Fire escape, W. Cluse 

Fire escape, individual, M. H. Fellows 

Fire extinguishers, fusible link for automatic, 0. 
B. Hall 

Fish trap and feeding pen, 

il, T. H. Chubd 


for coast and harbor defense, T. L. 


Ee. W. Jenkins 

Fishing ree 

Fort ification 
Sturtevant 

Farnace Gas furnace 
Tire heating furnace. 

RK. O. Benton 

r. F. N. Finch 

F. Kelly 

W. Waplington 

wand cut-off, J 

Gas rewalator, J. H. Helm 

Westinghouse, Jr 


See Hot air furnace. 
Furnace, 
Furniture nail, 
Game board, W 
Gas furnace, W. 
Gas pressure regulat n. Smith 


Gas supply system, & 


Gate. See Bridge gate. 

Gate, M. B. Mills 

Glove, J. Kayser 

Glove fastener, D. A. Carpenter 


Adame & Pennock 

Poulson & Lathrop 

Grate, W. B. Dunning 

rc. WwW 
See Bricge cuard 


Grader, road 

Grader, road, 

Grate, W ilitame eee 

Spool guard. 

Jones & Taylor 

Gon, spring, KB. EB. Brickley 

Handle or dipper hendle. Sunshade 
handle 

w, R. Verington 

1. R. Hicks 

Clapp 

ers, folding platform for, 8. F. Voorhees... 

or tray for berry, J. Benedict 

Harvester, grain, C. Clapp 

Mat holder, J. M. Harrison 

liay rack, W. D. Miller 7 

Heater. See Soldering tron heater. 
heater. 

Heating apparatus, D. A. Arnold 

Holder. Bee Camera plate holder. 
Label holder bag 
holder. 

Hook. See Pruning hook 

Horseshoe caik machine 

A. €, 


See Station 


Gaard 
Goan, breech-loading, 


See | adie 


Hlarre 


Harrow, rotary r) 
Harvester, ( 
Harvest 


Harvesters, par 





Ventilating 


Hat bolder 


Paper holder. Pencil 


M. R. Morray... 

Hot air furnace, Patton 

Indicator. indicator 

Ingota, manufactore of structural, 

Injector, W. RK. Park 

Ink, ble, C. P. Dimitry 

Insect W. A. French 

Iron, manufacture of, G. ¢ 

Jar fastener, KR. Bloeser 

Jar fastener, T. B. Howe 

Joint. Bee Kaliway rail joint. 

Journal box, F. H. Crafts 

Jag tilting device, N. S. Chandler 

Knife Leather cutting knife 
knife. 

Knitting machines, cast off finger operating cam 
for circular, W. D. Huse 

Label holder, T. B. Hodge 

Ladle or dipper handle, L. K. Hurford 

lamp r, Atwood & Lewts 

Lamp, , 4. J. Skinner 

electric arc, Thomson & Rice, Jr 

A. Auberlin 


E. Wheeler 
indelible, C. P. Dimitry............cscece z 


}. Mallins.... 


See Surgical 


burt e 
elect ric 370,433, 
Lamp, 
Latch and lock, combined, T. 
Latch. gate, W. Hi. Woodford 
Lathe, P. J. Cahill 

Leather cutting knife, H. Gould 


Life preserver, ¥. Herrmann 


Léquid discharging apparatus, Lynch & Fite 
geraid 

lock. Bee Alarm lock. Nat lock. Permutation 
lock. heal lock 


Locomotive smoke stack, Snyder A H ifty 
Labricating loose pulleys, J. L 
Mal' J. Quillmann 
Mandolins, manufac: are of. G. B. Durkee 
Measures, drainer tor | quid, H. Panoill 
Measuring vesse!, metallic, Caldwell & Peterson 
Meat spreader, J. t viger. eee . 


Bogert 


leaning machine, 





Na 








Scientific American. 











870,408 | Metal beams or bars, device for bending, Z. P. 
$70,392 | Boyer : . 370,871 
| Milker, cow, P. M. ‘Hobbs... Sanyeoveds 370,539 
$70,473 | Mill. See Rolling mill. 
370.54 | Mirror for obtaining true or positive reflections, 
870,638 J.J. Hooker SV, 623 
370,474 | Miter clamp, adjustable, ‘A. J. Linney 370,485 
370,484 | Mortar, machine for mixing, Landvoigt & Fen- 
wick vod 370,629 
| Motor, ie EE escaéecdee cccest 370,421 
970,544 | Mowing and reaping machines, cutter bar for, P 
OSI BE. Shee STO,497 
Mowing machine knives, mac chine for grinding, J. 
370,748 Rogers 370,658 
Musical! instrument, mec hanical, M. Gally 570,406 
$70.42 | Musical walking stick, M. Seliger . T0406 
$70,672 | Nail. See Furniture nail 
$70,445 | Neat for fowls, C. C. Pierce sue S047 
SA F BRR Ta CP sci cee Wedectscceccesescoeds 370,606 
UAT | Net, horse, J. Hand. 2.2.0... ...ccccccsccccsecess 370,617 
S70. | Nut lock, W. Adair . 370,588 
BaD GOR Ge We BUG. cccccececccdececccsoceseceses 370,457 
70,518 | Nut lock, F. Redmond 370,559 


370,508 
TTC, 468 
370,400) 
370,624 
170,688, 
370,538 
370,408 
370,528 
370,434 


170,606, 


$70,399 
$70,653 
$70,380 
370,454 


770,706 
70478 
370,654 
70,515 


370,387 
370,585 


70,51) 
$70,988 
770,708 

70,718 


370,427 
370.742 


570,741 
370,685 
70,612 


370,300 
770,702 


S70,6M4 


70,501 


370,507 
870,614 
370,g28 
870.578 
370,715 
370,619 
370.510 


370,645 
570,07 
30.7 

370,587 
TOS 
570,458 
370,512 


» 


$70,740 
370,601 


370,430 
370,88 
370,608 
870,418 
$70,743 


Nut machine, C. B. Andersson...............«s««+. 370,515 
Ordnance, breech-loading, G. Quick 370,657 
Ore concentrator, C. J. Paine 4 870,646 
Padiock for trunks, etc., L. Hillebrand eee 370,622 
ee. cae. 5, Be Beecnasessececesenned 370,639 


Pan. Poultice pan 
Paper bag holder, W. A. Simmons 370,563 
Paper box, J a 370481 
Paper box, A. C. Jordan STU483 
Pen cleaner, § rhe 70,379 
Pen cleaner sponge cup, 8 Darling. STO. 880 
Pen, fonntain, J. K. Bittenbender Pye UU 
Pencil holder and cigar cutter, combined, P. E. 
Gonon - T70.795 
Pencil, lead, P. EK. Wirt 370,458 
Permutation lock, A. Stoner 870,568 
Photograph card, W. P. Clough 870,727 


R. KE. M. Bain 
Piano, method of ard apparatus for learning to 


Photographic camera shutter, 30.673 





play on the, V. Von Wedelstaedt 70,750 
Pie turner, G. H. Thomas 370,508 
Pipe bending machine, 8. Phillips 370,652 
Pipe wrench, J. H. Guiley $70,752 
Planter, corn, J. D. Baer S705 
Planter, corn, J. W. Thomas 570,664 
Planter, seed, J. Simon S05 
Plaster of paris or other composition or materiale, 

manufacture of articles from, 1H. Ordenstein.. 370,645 
Post hole digger, G. H. Johnson 370,482 
Post hole digger, J. C. Wygant 370,514 
Poultice pan, K. Scanion 70.561 
Power. See Animal power 
Press. See Baling press. Cigar mould press. Fil- 

ter press 
Propeller, screw, Steves & Hill TOM 
Protector. See Coffin protector 
Pruning hook, J. M. King 370,704 
Pulley, wooden, L. V. Roy 870.406 
Pump, H. A. Noble 370,556 
Pump, D. Stoner 370,425 
Pump, D. L. Volker S70 006 
Pump, measuring, A. P. & W. L. Fitield 370,613 
Rack. See Hay rack. 

Rack and pinion device, Mathias & Walkup 370,708 
Railway cross tie, Mahoney & Shockley 370,64 
Railway crossing, E. Fontaine 30, 4h, 370,463 
Railway rai! joint, J. Dickson 370,482 


Rallway switch, M. B. Mills 
Railway switch and signal operating mechaniem, 


370,642 


Cc. 8. Drake 370,61 
Railway wheel, T. R. Crampton 870,451 
Kallways, construction and operation of, W. F. 

‘Goodwin 570,534 

Railways, differential gear for cable, J. P. Noyes.. 370,40 
Razor, safety, J. Turner $70,505, 370,506 
Razors, die for forging, J. Turner 370,504 
Reel. See Fishing ree! 
Reel, F. &. Hunt , ST0479 
Reflector for headlights, etc., T. C. Cooper 370,087 
Refrigerator, I. Allegretti TTO 501 
Refrigerator, J. L. Gray . 370,169 
Regulator. See Gas regulator. Gas pressure regu- 

lator. Speed regulator 
Reservoir or tank, D. W. Brown 370,372 
Resins, hardening, J. B. Melvin aoe , 370,640 
Rolling mill, C. B. Beach 870 519, 370,520, 370,524 
Rolling mill, J. Melivried 370,487 
Rolling mill, continuous, C. B. Beach ... 870,522 
Rolling mill plant, C. BR. Beach 370,521, 370,53 


Rotary engine, L.. Brown, Sr 





Ruler, C. H. Westcott 
Safes and vaults, operating mechanism for the 
doors of, H. Gross 70 AT2 
Sash cord guide, 8. Palmer sane 870,647 
Sash fastener, Bigus & Pardoe......... 370,526 
| Sash fastener, A. Rippien 370,500 


370,444 


370,745 
370,649 


S046 
370,405 
571), 383 
370,735 
370,401 
SOG 
370,34 


370,729 
0,67 


TONKS 
370,540 
370,395 


370,516 | 


370,42 
370,572 
S7051T 
STO 586 
370,004 
S70, 796 


70588 


370,707 


370.746 
S70 ST 
370,403 
970,732 
FTO L485 
570,041 | 
S015 | 


Saw blades, machine for straightening, tempertan, 


and flattening band, J. E. Emerson 370,689 
Saw gummer, L. J. Grant 370,536 
Saw jointer, saw set,and gauge, combined, J. H 

Sodee - 370,661 
Sawmill set works, C. J. Rinderknecht 870,413 
Screens, slide for extension, E. N. Porter 370,654 
Screwdriver or drill, ratchet, J. Fryxell.... 370,734 
Seal lock, J. 8. Roark 870,414 


Seat. See Car seat 

Seeding machine, A. C. Evans ° 370,611 
Sewing knit fabrics. machine for, W. Beattie.. 570,446 
Sewing machine, J. Reece S04 
Sewing machine, book, Fifield & Jacobs 870,400 


Sewing machines, wax heater and thread waxer 


for, 8. A. Allen 370,440 
Shaft coupling, J. G. Shepard 370,42? 
Shafting and pulley, A. W. Rolfe 370,416 


Sheet metal can and manufacturing the same, E. 


Norton : . 370,404 
Sheet metal corrugating machine, Caldwell & 
Peterson S70, 682 


Shingle, metallic, F. E. Sagendorph 
See Snow shovel. 


metallic sheeting for, L. L 


370,417 
Shovel 
Siding and roofing, 


Sagendorph 370,659 
Signaling apparatus, R. Quatermase S70 558 
Snow shovel, excavating, G. A Collins et al 370.377 





Soldering tron heater, W. Mellor 370,552 


Speed regulator for revolving motors, electric, ¥ 
Van Rysselberghe S70 575 
Spike, J. 8. Pessenger 370,650 


Spirit and regenerating the purifying agent, ap- 


paratus for purifying crude, Bang & Ruffin 70,674 
Spirit, purifying crude, Bang & Roffin 370,675 
Spoke socket, L. D. Warren s04e 
Spool guard, L. O. Smith 870,716 
Spring. See Doorspring. Vehicle spring. 

Stalk or weed chopper, A. D. & B. F. Gilpin 370.616 


Station indicator, J. W. Post 70,410 
Steam boiler, A. D. Brock 072 
Steam engines, apparatus for stopping, O. Noll.. . 70,64 


Steam trap, %. Bonser 


370,n00 









Stethoscope, H. - Pweth... cds. <des eens ébée ~ 870,711 
Stitch ripfper, F. BE. Doughty.....---«+* --++++ . 370,456 
Stone, cleaning the surfaces of, E. McCarthy... . 50,551 
Stove, vapor, J. B. Wallace.........+++++0e+e+0* . 570,431 
Straw cutter, Hansen & Brandt.... 

Straw stacker, W. U. Richmond 

Sunshade handie, BE. Faasen......--...-+++ 

Surgical knife, J. Kozmann......+-++--++ 7 
Suspenders, R. Lewis. .......--- +++. poncasecce evesees SO6D 
Switch. See Railway switch. 

Switch and signal, J. W. Henderson.......-++-++++- 370,620 
Switch and sigral apparatus, A. G. Cummings..... 370,458 
Table, W. M. Sumere!l sencece bebbsentebesubeebeees 370,747 
Tag wiring machine, D. & C. A. gquier. abveddescedos 370,425 


Tape measures, attaching hook for, L. E. Martin.. 
Telegraph messages and the like, —— for 


use in copying, A. C. Carey. 370,683 
Telegraph, printing, S. D. F ield. ane oceainnnes 370,691 
Telegraphs, repeater for harmonic, F. Van Ryssel- 

berghe ; edasabeenvesesanedenesenne 370,576 
Telegraphy, phono-multiple, F. Van Ryssel- 

DEPENE..... cccccccsssvevc-ccccsvcecceccsesssesesoees 370,577 
Telephone, H. V. Hayes....... . 50,477 





310,587 
370,535 


Thill coupling, J. W. Yous 
Ticket case and diagram, combined, D. D. Grant.. 


Tie. See Bale tie. Railway cross tie. 
Tire heating furnace, R. A. Lewis.........---- «+++, SOAS 
Tires in wheel rims, securing, T. B. Jeffery........ 370,306 
Tobacco bag or wrapper, W. J. Cussen.........--+- 370,730 
Torpedo, submarine, Sullivan & Etheridge.......- 370,570 
Towel arm, C. G. Udell....... 6-56 cesceceeescateeeees 370,655 
Toy, A. B. Francis. ..........csserecerecererece covees 370,465 
Toy blow gun, E. 1. Bvatt...... 2... --ccccceeeeeecceeee 370,582 
Toy pistol, W. 8S. Crump... ........-ceeeeecerceeeeees 370,378 
Track clearer, G. Nevens nkencebetesbee cemdce 870,555 
Trap. See Animaltrap. Fish trap. Steam trap. 
Tree digger, nursery, D. Feigly... . s+» ST0,000 
Tubing catcher, F. Mixer. ..........0-eeeeeecceeeeeees 370,744 
Tubs, device for corrugating wash, Pelletier & 

DEB viccitecccede vocnescecoucpcadscsqecenssecscerene 370.491 
Type writing mac hines, ribbon holding attach- 

ment for, W. W. Wils0D ........... 40 0ee ee cwer eee 370,751 
Valve, piston, P. Armington.... «.+....+++++ 370,442, 370,40 
Valve, slide, T. T. Brown. ...... 0.06 .c0eceecseeeseees 370,725 
Vapor and steam burner, 8S. T. McDougall......... 370,486 
Vat covers, means for operating, P. P. Glor....... 370,64 
Vault, bank, H. Gross oneceenencenqersl 370,470, 570, 471 
Vehicle, spring, C. Bemsan............---eeee seeeeee 370,721 
Vehicle spring, EB. Cliff. .... 2... 5.0.00 ccceeeenee ° $70,610 





Vehicles, dress guard for, C. L. B. Martin... 
Ventilating heater, A. Weeks 
Ventilation, system of, J. H. :Andsley.... 
Ventilator. See Car ventilator. 

Ventilator for buildings, L. Allegretti 
Violin case covers, apparatus for forming, G. B. 


° at 





Durkee ‘ jp ceanehes aenabeians iad’ 
Wall coping, P. B w ae 370,437 
Warping machines, lease forming device for, Ww. 

F. West.... sense, doanaeeneee 370,435 
Washing machine, E. D. Hastings. enawwetll $70,391 
Washing machine, J. Schrib.. 370,418 
Washing machine, H. T. Wilson err 370,584 
Water closet service box, D. Wellington........... 370,433 
Waterproofing compound, F. Kreutzer............. 770,545 
Wells, packer for gas or oll, 1. N. Hoadley......... 370,701 
Wheel. See Fifth wheel. Railway wheol. 

Wheel, A. O. Blemts........cccce cpcovcccccccescceve 870,714 
W hiffletree coupling, . Adams... ..-. 570,500 
Wire, apparatus for be metal coated, . E. 

Matteson : ee 
Wire rod reeling machine, F it. Daniels «+ exeeee 870,688 
Wire stretcher, L. W. Lindley 370,681 
Wood wool, machine for making, R. F leck.. 370,461 


Wood working machines, tilting table for, B. G. 


TRADE MARKS. 


Barrels and their component parts, flour, Co-ope- 


rative Barrel Manufacturing Company.......... 4,;79 
Bitters, J. Smith & Son.......... sateen 14,789 
Canned fish, Bucbheit Packing Co. pehemenesennnnna o-. M777 
Cigars, Hansaman & Hoffman................ o secccs MATES 
Flour, wheat, Carwill & Fall.... ... ...cccccccececces 4,778 
junpowder, Schultze Gunpowder Company........ 14,787 
lime juice, Evans, Sons & Co... .......06.....000c00s 14,782 
BR, A. TEED. woceicccccnscasscecssss ccs o-+++ 34,788 
este, Bemmett. Bnew B Ox. sas cass cccctscccctscccdive 4,776 
Remedies for diseases of th : liver and lungs, ague 

medicines, tonics, vermifuge, soothing drops, 

and liniments, Dr. Harter Medicine Company.. 17,781 
Soap and powder for sore and tender feet, F. 

Round a eee snoeete . 14,736 
Toys and kindergarten. materials, F. A. Richter. . 14,785 
Type writers, electrical, J. F. Mclaughlin.......... 4,784 
Wien, We Be CURRIN. B Cbirccccccccccecccteciescccs 14,780 





A printed copy of the specification and drawing of 
any patent in the foregoing list, also of any patent 
issued since 18M, will be furnished from this office for 2% 
cents. In ordering please state the number and date 
of the patent desired, and remit to Mann & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 18%: but 
specifications, not being printed, must be copied by 
hand. 


Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 
each. If complicated the cost will be a littie more. For 
full instructions address Munn & Co., 361 Broadway, 





New York. Other foreign patents may also be obtained. 


. 370,550 | 


m= OG HAND MACHINERY 


[OcToOBER 15, 1887. 


Wovertisements. 





ide Page, each insertion - - - 3? cents a line, 
k Page, ench insertion - «- - $1.00 a line. 

The above are charges per agate line—about eight 
words per line. This nocice Pahows the width of the line, 
and is set in agate type. vings may adver- 
tisement+ at the same rate per agate line, by measure- 
ment, as the letter Advert ents must be 
received a’ publication office as early as Thursday morn- 
ing to appear in next issue. 


SEBASTIAN, MAY & CO'S 
Improved Gerow Cutting 


Foot & 
Power BA 
Drill Presses, Chucks, Drills, 
sand machinists’ and ama- 
teurs’ outfits, Lathes on trial, 
Cata es mailed on anes 


tan W. 2d 8t., Cincinnati, O. 


SHIELDS & BROWN co. 


Manufacturers of 
Sectional 























—FOR— 
Steam, Gas and Water Pipes, Drums, Heaters, ete, 


The Best Non-Condactor of Heat &Coldin the Wo: ld, 
Send for illustrated descriptive Circular, and name bis paper. 


143 Worth Street, 
NEW YORK. 


} ELLENT BLACK Coptes of anything written or 
drawn with any Pen (or Type Writer) by the Patent 


AUTOCOPYIST «2:2... 


Lithography. 
Specimens Free. 
AUTOCOPYIST Co., 166 William Street, New York. 


78 and 80 Lake &t., 
CHICACO. 











CHEAPEST AND BEST 


THE 


Holo ENGRAVING. 


O7 PARK PLACE,NEW YORK. 














Luther eee pastcsocscouys . 370,638 
Wrench. See Adjustable wrench. Pipe wrench. 
Wrench, V. J. Van Horn 370,507 
Yarn or thread, machine for inspecting, 8. . Schol- 

eR. outed hetcenededbbecacncnerasensednevaiia 370,713 
Yoke bar, neck, Stoner & Welch.......... . 370,682 
Yoke, neck, F. F. Wheeler... .........-....066 sescees 370,581 
Zither, pedal, F. Wigand........ ..ccccccecccececevees 370,582 

DESIGNS. 

Badge, J. B. BrtIbeeks....ccvcccscccccccccccececes enesee 7,7 
Busque, lady's, J. Sheils . 171 
Carpet, J. Le. FOIOM. .........cceccccvccccccecceccceess IV, 759 
Carpet, O. Heimigke....... ...ccccccee coceeees 17,742, 17,748 
Carpet, G. D. Tew _ scoscausesas@eete:, SHE 
Ceiling éecoration, ™M. Mellinger. enesnepeoosenas 17,746 
Costume, girl’s, C. Sheila. ..........cccccccesccccsosess 7,7 
Costume, Miss’, M. Turner. 7,7 
CunpiGan, W. FH. TRGUBSPGRR. 26.000 .ccccces coccccccces ia | 
Frieze decoration, M. Mellinger............ ......+.. 47,745 
Hood, M..A. Metz 17,748 | 
Smoking set, M. Hecht.. 17,741 
Beet, Fa GHRGIBGR.. 0 ccc ccescacccocescencctasenepocseces nr 
Spoon, forks, etc., handle for, H. A. Pistorius...... 17,756 
Stove, cooking, Kahn & Thiem 7,744 
Stove, heating, O. Germer asceeceese 17,740 
Vapor burner cap, C. A. Stoc kstrom pSdccccnsccsceses 17.752 
Wall paper, C. Wheeler. ...........ccceccccccceccecees 17,755 


at increased cost, as the | 


| vady.—Measurement of a magnitude. 
| tween qonerste magnitudes. 











ists sent. 
N. ¥. Machinery Depot, 
e Store No. 


1 
vrone ort Street, N _? 








IMPROV EMENTS OF PRAIRIE ROADS 
and Streets. By T. J. Nicholl, C B. Economical and 
Practical Suggestions, with six res; on Wicth, Drain- 

. Ditching, Rolling Soils, Ca verts, and Cost. 
to Keep in coat. caeiicl out the Streets o: a Town, 
with and ed, etc. SUPPLEMENT 150. 


alleablefmnn Works 


Saisie Wi 


2000 Fine Black copies 
Cc 0 o 1 7 derfal — 

















of Writing, Works auto ton mat. 
orks os ™m 
“AUTOMATIC ically 


FAST Se 


FAST AU TOMATIC CO., 2 New Chambers st, N. ¥ 


A Mechanical En ineer, with large experience in 
machine designing and building. desires another enyage- 
ment in machine shop, or in manufacturing business, 
with view to improve hinery and pr R, P.O. 
box 773, New York City. 


FOR SALE, CHEAP, 
One Double Cylinder 15 H. P. 


Otto Gas Engine 


in perfect order. Address. 
WINCHESTER REPEATING ARMS Co. 
New Haven, Conn. 


THE N -EW y TAY  BRIDG E. ILLUS- 
tration of brief description of this recent!y finished 
structure. Contained in SCIE\TIFIC AMEHICAN SuP- 
PLEMENT, No. 602. Price 10 cents each. To be had at 
this office, and from all newsdealers. 


Woodworking 
Machinery. 


FOR 
Chair, Furniture and 
Cabinet Mills. 
Pattern Makers’ 
etc. 


Rollstone Machine Oo.. 
48 WATER Sr., 
FITCHBURG, MASS. 
BY G SZ AR- 
Fquations be- 
Absolute units. History 
of the © 8. system. Fundamental and derived units. 
Geometrical, Mechanica! and Electric units. Criticism 
of the C. G. 8. sy: Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 606, I'rice 10cents. To be had 

at this office and from all newsdealers. 
ight and pro- 


$10.00 to $50.00 is). 


pom. Magic Lanterns ond Views of popular sub- 
jects. Ostalenees on aqemonsion, Part | Optical, 2 
athematical, 3 Meteorological, 4 Magic Lanterns. etc. 
L. MANASSE, SS Madison Mireet, Chl hicago, Ill. 











use 











THEORY OF UNITS. 





per night. A 





AERIAL VORTICES. —AN ACU \CLOUNT OF 
the experiments of Mr. Chas. Weyher with a view to 
elucidating the question of the formation of water- 
spouts, whirls inds, and hail. Illustrated with 9 engrav- 
—_ Cont in SCIENTIFIC AMERICAN SUPPLE- 

MENT, No. 605. Price ” cents. To be had at this office 


and fromali newsdealers 
BARREL, KEa, 
Hogshead, 


AND 


STAVE MACHINERY. 
Over 530 rarieties manu- 
factured by 


Truss Hoop Driving. E- & B. Holmes, 
BUFFALO, N. Y. 


ASPHA ALTUM AND THE PITCH LAKE 
of Trinidad. By W. O. Crosby.—Origin of bitumens, As- 
haltum. where found. The pitch e in le 
ow the pitch is quarried. Origin of the leke. Contain- 
ed in SCIENTIFIC AMFRICAN 8S: PvVLEMENT, No. ees. 
Price 10 cents. To be had at this office and 
newsdealers. 























octonER 15, 1887.) Seientific American. ain 


SOME RUBBER BELTING, PACKING, HOSE. | erect ttc ciel Here 


rH0CE TECHNICAL BOOKS. pep hah LT Ta A 


NAVY DEPAUTMENT, 
LIST NO. 4. 


VULCANIZED RUBBER FABRICS WAANY DEVAMTMENT, 
The Priveiples of Glass aiing. 7 





Sealed proposals w'll be received at the Navy Depart- 
For Mechanical Purposes, 


powell . mo, 
trated i ey iaminium : Its His 





a j 














dag. XL. cningtcn. Pi C., until 12 o'clock —_ on Thurs- 
ay, the lot ay oO September, IssT, at which time and 
Air Brake Hose 
a H ARDY . aa History, including rr 4 Specialty. 
I es, Metallurgy Rie te 4 eens t and M - of one building. and three overhead travelling cranes 
By Joseph W. ¥7) | complete, including attachments pertaining thereto, for 
the Ordnance Gun-shops at the Navy Yard, Washington, 
le an 
t une Taw Materials, *ormu ‘ete. Dryera; 
ration of Pigments; Ap us, "| JOHN H. CHEEY " sals must be made in accordance with forms which will 
Pre Peeati io. Application, and Qualities of Paints. Li ER, ‘yeas Branches: 167 Lake St., Chicago; 308 Chestnut St., Phila. 52 Summer 8t., Boston. | 4!so be furnished on application to that office. 
ther, Pw prications. 3 es, any or all bids, as, in his jud t,t terests of th 
sticatic : or all bids, his Judgment, the interests of the 
The Dyer’s Instructor. The Art of Dyeing Government may require. n ; 
WILLIAM © . WHITNEY, 
ration of Malt andthe Fabrication of Beer. 
pre Ge orm 4 oF Wm. T. Brannt. Edited by A. cwart ous record in ink of the | the bids will be opened. 
, A. H. Bauer. 140 engravings, 815 pages. temperature. The chart JOUN G. WALKER, 
$10.00 indicating hours of the day Acting Secretary of the Nary. 


lace they will be opened in the pesoonee ot bidders, for 
RUBBER MATS, 
ne alr ~ gs, es pages 4 
A Practical Treatise on the Manufac | D. C., in accordance with pion which may be seen, and 
J. D. CHEEVE . 
> French by A Fesquet. 80 aay La R, Dep’ y AGENTS: PERSICANER & CO., Pickhuben 5, Hamburgh. Proposals must be made in duplicate and enclosed in 
: ‘ctton, Wool and bog By wy Goods. ' ; — 
; vearly 800 receipts. 000,000 ONE MILLION i * Sceret if th 
Cone Ay me A ‘Treatise on the ee tammy “of oad 9 ’ 1,000,000 ' bcor ermome Hy NAVY etary of the Navy 
' WASHINGTON, September 12, 1887 
and Dy 
‘On Artificial Manures : Their Chemical Se- and days of the week gives | —____ <All Sie eet 





urpishing the necessary material and labor and con- 
structing, delivering and erecting the tron work for the 
fe Ui: RUBBER MATTING 
RibRAUL' "~~ for Painting: Comprising the Origin, AND STAIR TREADS : 
gee . ‘ | spec ifications, copies of which, together with all other 
ed Classification of Colors, the Treatment 2 information essential to bidders, may be obtained at the 
ion ae euvetopes marked “ Proposals for Overhead Travelling 
4 ma The “plowpipe in ¢ *hemistry, Mineralogy and | Cranes complete, for Iron Supports for such Cranes, and 
SIVELY y A tel By Joho H. 
es an i Kindred —, rticles. y 
fum Phe D. $5.00 MANUFACTURED. i The time for receiving proposals under the foregoing 
his thermometer gives | advertisement is hereby extended until Tuesday, the ist 
gvo. x 
Ly and Scientific Application to, Agriculture. the degrees of temperature 
from 3° below zero to 110 


| supports of three overhead traveliing cranes, the frame 
yn and 
pedi Trisscetortne | NEW YORK BELTING & PACKING CO., 15 PARK ROW, N, Y. | tee of the Civil Engineer at said Navy Yard. Prope 
Ros". 196 pages, 12mo, . 1.50 T ; | 
‘ology. 120 ilustrations. pag w Machines. York Pa- | ron Frame fora Building,” and addressed to the Secre- 
vO TER.—The Manual of Colors and e Wares; GER A | N tent. ’ 3, | “ary Of the Navy, Navy Department, Washington, D. ©. 
SLATE es, Applications, [aeee, — ei co. B es The Secrefary of the Navy reserves the right to reject 
Hat MING—The ne iiNcoty an and Practice of the Pre. 
T apermanent and continu- | day of November, 1887, at 12 o'clock noon, at which time 
Translated and edited by Wm. Crookes, 31 engravin, c 
above. All instruments 














0 
' ‘kchool™ of Chemical Manures; or. are accurately adjusted 
vit. ie r P rhe Senc in the use of Fertilizing y a ~ 4 and warranted. 4? 
From the French by A. A. Fesquet. _ Mostrated, 8 16 pm rw a *- 
4 80 , » yy 
win. leone lastic Mani ulations: A Peastion! the leading instrument 
Guide tor the — Ce ty TF me nr} r inn pe the. ‘Gaited 
saplastic ODE Sarre KI - 
Gave’ “} fall Metals by means of the Battery, andthe Gls AFt OU I TAI N rc N@ States and Canada, and by BY DURNEW P ROCES 
enem »~Klectrie Mac shine, as og ad simple A - The DRAPER bam a 
mersion. 189 engravings. pag . e. Ah é $i for Moye 
t77 The above or any uf our Books sent by mail Sve of month ‘without refilling, (G hl need a — oo Berd Greer r t Tie Specimens 
postaye, at the publication prices, to any address ‘im the Ch U ful, M 4 D one ble. PB . = a... 
world eap, Use an urable | Street ents. THE GREAT TOWER AT PARIS 
Our Hew ant Revtest Casciages of i vehgue -_ Former price, $1.00; 50 cents complete. or 3 for $1.00, | Size Mx20 in. Patented. wan 5 ebne am | Description, by Mr. Eiffe!. of the mode of construction 
scientifie Books. 80 pages. F bd | of the foundations of the great $i foot tower. With 


i Pen, Filler, C ap, and a Case. A a nd | 

Virculars, the whole covering branch of Science applied | comprising anc : ee . pay. bey BO be are a 
free valuable pr A patent, respectively the license for | v illustration Owing sections of the caissons. Con 
tothe Arts. sent free ang his — | present. Sent free by mail. Agents wa FOR SALE. a special machine, selling already toa | tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


part o/ the world ‘who will f large extent in G lermany, for Austria, France, Belgiur ev. Price 10 cents. To be had at this office and from 
HENRY CAREY BAIRD & co., SAFE FOUNTAIN PEN COMPANY, England, and America.’ Address oftee to C Bolt care | all newsdealers. 
lypUSTRIAL PUBLISHERS, BOOKSELLERS & IMporTers | 37 Frankfort St., NEW YORK, | BUDOLF 4O8SE, Cologne (Germany). a 


J 
Walnat St., Philadelphia, Pa., U.S. A. —— — - 
_ WARTEY deen, ion reno pepsin, | SCIENTIFIC BOOK 
THE Best MANUFACTURING CO., Boston, Mass, . | ro. a sonst @ CATALOG UE, 
| N Vv € 4 T M E N T . st an aD i en abe Our new catalogue coutelains over ‘wo ages, includ- 
for the Family, the School, or the Profes- NEW AND IMPROVED HIGH SPEED For ELECTRICAL & MAN’F’G USE. ibid beste ung etna cae ects. Will be 


sional or Public Librarz, is a MUNN & CO., Publishers Scientific American, 
COMPOU N D EN G IN ES wd ag th ge 361 Broadway, New York. 
= 86 BRIDGE STREET, BROOKLYN, N. Y. 


copy of the latest issue of Webster’s Unabridged. 
pena TEC HNIC AL TRAINING C ONSIDERE D 


ROCK BREAKERS AND ORE CRUSHERS. %3!2")'5, (oH sg.usonsomy wot Ae 
address by Dr. R H. Therston, « elivered at “the seven- 
We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con- | teenth annual commencement of the Worcester Pol y- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15th, 1858, togeth- | technic Institute. Contains d in SCiENTIFIC AMERICAN 
er with NEW AND VALUABLE IMPROVEMENTS, er which Letters Patent were granted May lith | SUPPLEMENT, No. G02. Price 10 cents To be had at 
and July 2th, 1880,to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under | this office and from all newsdealers 
the superintendence of Mr. Marsden, who, for the past twenty years, has been connected with | ——— 


" it tai o > , Three ; 
Besides many other valuable features, it contains the wee Ty 01 TP Blake Crushers in this count ing pa i BaTT em IM POR’ . AN [ P A’ " EN’ r “DEC ISIC YN 


oan m ‘R 
A Dictionary COPELAND & BACON, Agents, NEW YORK and PHILADELPHI 
of 118,000 Words, 3000 Engravings, —— ——__—_—_—— a ON SIGHTFEED LUBRICATORS. 














































































A Gazetteer of the World COIENTIFIC AMERICAN h SUPPLE. H - FOR EVERY Pyiee ~ of the United States Circuit Court, District 
ENT. number t LT REE Massachusetts, decided September tl the « 
locating and describing 25,000 Places, AuEBsocay Bo UPPLEMENT can be had at 2, boumeriric HOUSE, Ul canvasser brought br the Seibert Cylinder ¢ nrCupe he. anatnat 
kes a ven number of subscriptions for our Lunkenheimer, the Gates ant, th he »nt 
A Biographical Dictionary — | i2scrsau0?t Me ofnewntenors in al part of] Fre osk “heal Homes’ Portahiparic: | wana "= © (ne Unies Patents chat ERE pe 
of nearly 10,000 Noted Persons, : ularsand picture of house address Agents Dept., of the The Gates patent is for the method of lubricating the 
Alli in One Book. GRAND él To introduce our wonder-| Co-Operative Building Pian Ass’n.63 B’ dway, ew York cylinders and jaterior working parts of steam engines, 
ful ty rating Wash- showing the drops of oi] passing up through water or 
¢ i wes | other liquids enclosed by a transparent chamber, bein 
3000 more Words and nearly 2000 more Iilustra- — he yz n'the World. 1 No —e ae | 0 CAPILLARY TUBES, SPONTANEOUS | that form of sighttfeed lubricator known as the “Upfeed. f 
tions than any other American Dictionary. SEND FOR ONE tothe aanstne Oh. ae senor ty C Deshatens upon the applica- | This dec aajon -h. Kreat importance e, as it ¢ uve rsa ver 
Sold by all Booksellers. Pamphlet free. National Co., 23 Dey St., tion of electricity to t the study of the spontaneous as- | and will be regarded with interest by ‘alt maneioctaress 
> ares r “ture 
RAR THE BARAGWANATH STEAM JACKET | Question veing stadied from dynamic ste by eg wee well as.railroads and other users. 
As c . me . ° . . : 
= ith 10 engravings of apparatus and details. Contain- » Mo > 7} > 
HISTORY OF THE ELECTRICAL ART Feedwater Boiler and Purifier. | ed in Sci. tTivic AmeRioaN SuPPLiMeNT. No. 338 | The Seibert Cy linder Oil Cup Co., 
in the U. 8. Patent Office.—By C. J. Kintner. An inter- Boils the feedwater. Keeps the boiler clean. | newsdealers. ‘ 92 and 94 Liberty Street, NEW YORK, 
esting history of the gre ~~ of electrical ssense in | Saves boiler repairs. Saves from 15 to 40 per “ ~—e 
country, and notices of some of the more importan' N - 2s “ a > 7 ph ‘ow 
models ti pr consasion of the Patent Office. Contained in =< — Baye ge “Thor. WE MANUFACTURE TH E NEW CROTON AQL EDUCT.— 
SIE\TIVIC AMERICAN SUPPLEMENT No. 544. Price oughly utilizes the exhaust. Strong and dur- | Detailed Gensription of the great aqueduct now being 
cents. To be had at this office and from all news- able. Over 5,000 in use. Send for circular. constructed to increase the water supply of New Yuix 
dealers WM. BARAGWANATH & SON, 40 West City. and also of the great dum which ‘it is proposed to 
Division Street, Chicago, Il. build across the Croton River, at Quaker Bridge. n With 
~ ..G ™ FOR engravings and a map. Contained in SCIENTIFIC MEKI- 
JAS. B. CROUTHERS, M. E.. General East CAN SUPPLEMENT, Ne. 558. Price 1 centa. To be 


= one of the finest sea- 7 
FOR SALE, 2 port pay 5 ot Maine, consisting uf ern Manager, 112 Liberty Street, New York. | 


vilding 20x50 feet, two stories on street and three in 


reat with foundry building, x30 feet. machine shop | ORNAMENTAL DESIGN, ne RING! OT" 


had at this office and from all newsdealers. 


in basement 

steam power with anever failing artesian well. Situated | ples «nd ice of.—By Lewis F. w The second of | : " OTTO Cc AS £ N G i N ES. 
in best place in town, within 100 feet of railroad track | a series of lectures on this wp --* ssing is! ~A ( @ unnecessary), C Over 26,000 Sold. 

and 20 feet of dock. Will sell outright or lease build- | upon which ornement ean be ject, discus With 5 illus- ake large profits. Norisks. Can 
t buyers to paying a Bt 
Prospecti ater, C Horizontal.........Otto...... Gas Engines. 



















ing and all the tools, A bargain to the nen purchaser, | trations, Contained in SCIENTIFIC AMERICAN St PPLE- | 
as the business is well established, and all the facilities | Ment, No. §S%. Price 10 cents. To be bad at this office \ , pecting for 
best. Full description with particulars, price and | and from all newsdealers. Y or Gas done on applica Vertical. ... Otto.......Gas Engines. 
= rms furnished on soplication, WORKS, —_——_——————. ---- sUPEEDOR Are ( ‘ylinder, ono ones Ges Engines. - 
‘ om binec .O , as oginpes anc =um pe. 
BEL"AST, ME, Stationary Engines aS = WORSE foves, © Combined...... Otto.......Gas Engines and Dynainos. 
. PUMPS AND WELL SUP- 
AN with Plain and Automat- Z , ya Aid mae oda this Paper. Send OTTO GAS ENGINE WORK», 
Lt je Cut-off. Vertical and l4c. to cover cost mailing CHICAGO, PHILADELPHIA. 
£CO Horizontal. jogue, 
HOMAS DEVLIN ‘ Penna. Diamond Drill Co., | CHICAGO New York Agency, 18 Vesey Street. 





TUBULAR WELL WORKS, 
WR lato ee pearmacinen A SYNOPSIS OF ALL THE KNOWN 


Anastheties, with their physical and Na © ogical pro- 


COMPRESSION OF AIR.—DESCRIP- | CARBOLIC ACID.—AN INTERESTING 
Won M mre Dal Francole improved ir com. paper by Prank Frendh. M.D. treating of the history o Pet ay so a 


dostret and for sagaig rposes, age at ‘Aucuress ius. Fo careoie i . = New Catalogue of Valuable Papers MENT, Nos. 515 and 516. Price 10 cents each. Tobe 


Birdsboro, Pa. 


EHIGH AVE. & AN 














dustries and fi - - its 
d for mining purposes. With 8 figures, ilius- | as a therapeutic agent, anesthetic and dentifrice, its Pees cals atlas and Iemn ofl Gemedbeleen 


trating the apparatas in plan, elevation and detai on animal organisms, and the antidotes for it 
M . Saves of polsvaina. Contained in SCIENTIFIC AMEKIC ae contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 





































































































Contained in ScTENTIFIC AMERICAN SUPPLEMENT. No. | 
Sf. rice eoame. To be had at this office and from | SurPLkMENT, No. 438. Price 10 cents. To be had at | freeof charge to any eddroas ie’ ns inant — « 
Ses this office and from all newsdealers. MUNN & CO.. #6] Broadway, N. Y. 0 usiness en. 
BABBIT and ANTI-FRICTION METALS —_ RD The value of the SCIENTIFIC AMPRICAN as an adver- 
tising medium cannot be overestimated. Its circulation 
y r St Wi d M t is many times greater than that of any similar journat 
E. ew StemWind RQ K movement now published. It gues into ali the States an . Te »rrito- 
ries, and is read in all the principal libraries and reading 
Ok 6 A. Cc. DU PLAINE, IN A rooms of the world. A business man wants something 
XXXX he S0. CANAL ST., CHICAGO, ILL. s s « more then to see his etvervioemens nog —s — 
kel Bat aper. e wants circulation. This he has when he 
XXX Nickel Babbit (pat: } Warranted is oer ot. Nickel, 3 0Z Duber Solid Silverine Case Cavertises in the SCIENTIFIC AMERICAN Ané@ do not 
$7 Nickel & Copper Babbit Warranted 5 p. c. Nickel 7 bp  ] let the advertising agent inftiuence you to substitute 
4 Genuine Cr arra ‘ some other paper tor the SCIENTIFIC AMERICAN, when 
AA Ge eg Mee AY oe nted 15 p.c. Copper. © A Guarantee from the Rockford Watch Co. for the Movement, A Guarantee selecting a list of publications in waa you aeciae it is 
A * Ge maine ” Babbit (Sold by - a as real Genu- from the Duber Watch Case Go. for the Case, and A Guarantee for your interest to advertise. Thisis trequentiy done, 
from the “ - Weill Established House of for the reason taat toe agent gets a larger commission 
2 1 ubric: ating Babbit (Absorbs the oi] well). LL & CO. for both. from the papers aay be small circulation than is allow- 
‘ Adamantine ed on the SCIENTIFIC AMERICAN. 
a 1 > ardware Babbit:a ine qaaitty’ y. WN A STEM emer AND STEM SETTER ONLY $7.50. ‘ For rates see top of firet column of this page, or ad- 
 ~ ped irdware Babt - ress ; 
No.3 Antimonial Lead Babbin none Babel. A 90 DAY OFFER ONLY. MUNN & CO., Publishers, 
} trod lid ld and and silver Rockford jek Train 361 BRrondway, New Vork. 
No. 1p nae as i Metal ane ay eader, =. Soz. — a. mente — 
No. 2p ° “ where = Watch with the celebrated Quick Train Roekford make, know itively cured by the great German 
These i+, ™ | on ys 4 a pex - world over for their excellence d— 5 fine finish. Having 7 ruby CATARRH nian feels fm ste | Ne mp oe 
Sees The y require but little otl at high speed, a andl will per day. straight ne. escape- Geta, instamps. E. H. MEDICAL CO., East Hampton, Conn. 
e, Boxine (n boxes of 6 or 125 Ib. Cart- it index to oversprung regulator. They contain ever we I mpm ; 
tee Boxing, &e. Try them, and eueinen yasetell of / —_ ok to saaneeee time keeping foun in any watc CONSUMPTION throatand bronchia/ 
r merits MENTION THIS PAPER. and having tne following important improvements: gtroubles Cured 
— —— \ Pat. compound regulator. has absolutely no lost motion; pat. A late discovery. ple hottles free with treatise containing 
PERFECT stomvind fe the strongest and simplest made: main spring never | Girections for home treatment. Give exces ofl, 
W ee than other makes; pat. dust-proof movement is free DR. WM. F. G. NOETLING & ©0., saetnsnatnatttat Conn, 
1b SPAP from all variations caused by dirt or dampness, an advantage 3 eae 
which no other maker does or dare oe They are the only 
using only genuine ruby jewels. Watch Company F 
The Koch 6 with ten movements per aie. and now turns 
ines Latent “File, for ) nog F pewspepers, Train Watebes which are used on the T 
tat prio reduced. Cutentbaes to th Scr o BoEy awie Ass seep, in the Battenss Cossrvassy — 7 ATENT luPROVED CU HEN vA Es Perfectly 
_ , and SCIENTIFIC AMERICAN Sconhaemmacnte T That all ma y see and examine this watch before a See Go Barto, and pertoren the wort of the national 
office el for the 0 low price sof 81.50 b 1, the ‘ y we will send it. 0. D... subject to full examina- rum, comfortable and alwaye in position. All 
Scher board des” Inscription faith te | ee ek atimeninis FUEL. Adareomcrcall oa 
om TIFIC AMERICAN: "in $1 tuilams amount is sent with order Finn be 3 eg a peg B. Address or call os 
aa me » who wishes to preserve in, git. Nocona? we will nee > iy Gold Plated Chain and Charm. 
fa W. al & cl CO., 100 Ab “St. “Chicago Edward P. Thompson, Solieltor 
. ° 5 
MUNN & CO., . iMammoth Catalogu ree. ELECTRICAL, of Blectrical Patents, 3 Reekman 
N.Y. Write for testimonials and meiructions: 





Publishers Scig -TIVIC AMERICAK. 
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Wovertisements. 


neide Pace, ench ineertion - - - 75 conten Mas. 
ck Page, ench insertion - - - 81.004 lin 

The above are charges per agate hine—about cone 
words per line. This notice shows the width of the line, 
and is set in agate trp< Kogravings may head adver- 
tieements at the same raie per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn- 
ing to appear ip next issue. 








-~HOW TO MAKE 
and how & use; with an engraving. Practical directions 
re the gelative pad, ard also the an‘iine ink 


THE COPYING PAD- 


by whieh t copies are made; how to apply the written 
letter to the how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
438. Price W cents. For sale at this office and by all 
newsdeaiers in all parts of the country. 


Manufacturers, Agriculturists, Chemists, Engineers, Me- 
chanics, Builders, men of leisure, and professional 


men, of all classes, need good books in the line of 
their respective callings. Our post office department 


permits the transmission of books through the mails 
at very small cost A comprehensive catalogue of 
useful books by different authors, on more than fifty 


different subjects, has just been published for free 
circulation at the office of this paper. Subjects clas- 
sified with names of author. Persons desiring a 
copy, have only to ask for it, and it will be mailed to 
them. Address, 

MUSN & CO., 361 Mreadway,. New Vork. 


Steam! Steam! 


We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 
A Large Lot of 2, 8 and 4-H. Engines 


With or without boilers, low for cash. | 


B.W. PAYNE & SONS, 


Box 15, Hizrmira, IW. YT. 





ALCOHOL. SWEET POTATO. — AN 
account of a new industry recent!y established at the 
Asores—that of tne distillation of aleoho! from raw 
eweet potatrves. Contained in SCIENTIFIC. AMENICAN 
ScrrPLementT. No, 572. ‘rice 0 cents. To be had at 
this office and from w 





: CON VEYORS.— DESCRIP- 


tion of two ingenious systems for the electric carriage 


ELECTRIC 
of sma)! packages. [Illustrated with lS engravings. Uon- 


G4. rice Weents. To be had at this office and from | 
all newsd i 


VOLNEY W. MASON & CO., | 
FRICTION PULLEYS CLUTCHES and od 





PROVIDENCE, RK. I. 
THE GREAT AQUEDUCT OF NEW) 


Olty.—Lenathy and very complete account of the 
aqueduct now being hailt by the‘ ity of New York, 
its water supply. With 6 engravings. Con- | 


im SCIENTIFIC AMERICAN SUPPLEMENT, No. 
and 560. Price 10 centseach. To be had at this | 
) aad from all newsdealers. | 
for Hot or Cold, Fresh or | 

Salt Water; for Oils, Naph- 


tha, Tar; for Cane Juice, Liquors. Syrups, Scum; for Am 
monia, Alkalies. Extracts, Acids; for Thick, Volatile, Vis- 
cous or Foul Liquids, etc Vacuum Pumps of the 
highest efficiency. Pilter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 


Bvut sy GUILD & GARRISON, Brooklyn, WN. Y. 








CEO. W. MARBLE, Sole Manu- 
facturer of THE ACHE WRENCH, 


The best made, all steel, and warranted. § sizes, 
Bto RM South Canal Street, Chicago, 


U.S.A 





Mention this paper 


PATENTS. 


MESSRS. MUNN & © 
eatlon of the Scirwriric 
amine improvements. and t« 
for inventors 

in tine line of Dusimess they have had forty-one years 

and now nave unequaled facilities for the | 
preparation of Pateot Drawings, Specifications, and the 
prosecation of Applications for Patents in the United 
States, Cafada,. and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Keissues. Assignments. and Reporte 
on infrimements of Patents All business intrusted to 
them is done with special care and prormptness, on very | 
reasonable (\erms 

A pamphiet sent sree of charge. on application. con- 
taining fall information about Patents and how to pro- 
eure them: directions concerning Labels, Copyrights, 
Designa, Patents, Appeals. Reiseues, lofringementa, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, ‘rer af charge, a Synopms of Foreigs Pa- 
tent Laws. showing the cost and method of securing 


in connection with the publi- 
AMERICAN. continue to ex- 
»act as Solicitors of Patents 





patents in all the principal countries of the world. 
MUNN & ©0,, Solicitors of Patents, 
1 Broadway. New York. 


BRANCH OFFICES.—No. 62 and @ F pipes Pe 
Cie Building, near T'h Street, Washington, D. 








| BRAIDED PACKING, 


Stientitic American, 




















= IREY 
HIS is the perfected form 
for the past twenty-sevey | 
Dry-Kilns, Lumber Sheds, 
Works, Railroad Bridges, Cg 
world. 
Supplied ready for use, 9 
with Asbestos Roof Coati 


Wie Roofing, manufactured by us 
Jind is now in use upon roofs of 
Foundries, Cotton Gins, Chemical 


MP nteining 200 square feet, and weighs 
+5 85 pounds to 100 square feet. 
Is adapted for all cliigaem can be readily applied by unskilled 
workmen. Samples anu’ Scriptive Price List free by mail. 
H. W. JOHNS MANUFACTURING CO., 


SOLE MANUFACTURERS OF 
H. W. Johns’ Fire-Proof Paints, Liquid Paints, Fire and Water-Proof 
Asbestos Sheathing, Building Felt, Asbestos Steam Packings, Boiler Coverings, etc. 
VULCABESTONW, Moulded,Piston-Rod Packing Rings, Gaskets, Sheet Packing, ete. 
Established i858 87 MALDEN LANE, NEW YORK, SHicaco, Pui ADELPHIA, 


PATENT 
JACKET KETTLES, 


Plain or Porcelain Lined. Tested to 100 Ib. 
pressure. Send for Lists. 


HAND, BU & CO., 
614 and 616 Market St., Philadelphia, Pa. 








Used thousands of first-class Manufacturers 
and zoe jes on their best work. —' a 










— p bones a lot of imitators cop: usi 
mem Diamond Book 
LePage’ poe Linuid Gree Poe rec any GENUINE ates Drills and 25c. rio 
CEMENT C0., ove! es SUAS, BASS MASS goo Engrav Lightning mailing it. 
ings of Hydraulic American 
“ — WELL Well Wor 
LEO XIII. BIOGRAPHICAL SKETCH TOOLS ll Machines Ml Laren, i 





of the reigning pope. With portrait. Contained in Scr 
ENTIFIC AMERICAN SUPPLEMENT, No. 604. Price 10 
cents. To be had at this office and from ali newsdealers 


|\GAS ENGINEERING, RECENT PRO- 


| gress in.—By A. Macpherson. Regenerative system of 











retort firing. Improvements in gus purification. ate 
ersand regenerative lamps. The We sbach gas light, 
Paraffin as a rival of coal gus, oil in gas muking. ces 
of residua! products. Contained in SCIENTIFIC AMERI- 
| CAN SUPPLEMENT, No. GO1. Price 10 cents. To be 
had at this office and from all newsdealers. 
Sw — * MODEL and g ‘#ié ior Circwiass. 








HENDON SEWAGE WORKS. DESCRIP- 
tion of a new plant for the treatment of sewage by fil- 
tration, and precipitation of the organic matters by 
lime. With 3 illustrations. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 6@2. rice w cents. 
To be had at this office and from ali newsd 


CLARK'S NOISELESS RUBBER WHEELS 


No more Splintered Floors. | 
Different Styles. Catalogue sal 


PERIMENTA '.£.Jonest.bro 


w ORK» CINCINNATI, 0. 


Mention this Paper) 


ent, eee 


SPEGIALTY. 

















BEST and most RELI- 
A BLE for swift running. 
Chas. A. Sehieren & Co. 
47 Ferry St. New York. 
416 Arch St., Phila. 
86 Federal St., Boston. 


PIPE COVERINGS 


Made entirely of ASBESTOS. 
Absolutely Fire Proof. 


MILL BOARD, SHEATHING, CEMENT, FIBRE AND SPECIALTIES. 
CEHALEMEAS-SP ENOCH CO.~7., FOOT HB. STE st... ~. Y. 
BRANCHES: Phila, 34 S. 2d St. Chicago, 144-146 E. Lake St. Pittsburg, 37 Lewis Block. 


MACHINES.—A | PRESERVATION OF RAILWAY TIES 
Iiius- | 20d Timber by the use of Antiseptics. A paper , J. 4 

Card describing the method of treating wood 
zinc-creosote process, ard giving an account of some — 
the results renchea by the use of it. Contained in Sct- 
ENTIFIC AMEKICAN SUPPLEMENT. NO. 607. Price 10 
cents. To be had at this office and from ail newdeaiers. 






GEO, P. CLARK, 
Windser r Locks, ct. 




















DYNAMO - ELECTRIC 
study of the leading types of these apqecntes. 
truted with 13 engravings. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 604. Price 10 cents. To 
be bad at this office and from all newsdealers. 





GOLD MEDAL, PARIS, 1878 
BAKER'S 


Breakfast Cocoa. 


Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi- 
cal, costing less than one cent @ 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids aa 
well as for persons ‘n health. 

Sold by Grocers everywhere, 


W. BAKER & CO., Dorchester, Mass, 


GOVERNMENT BREEDING FARM FOR 
Cavalry Horses. A paper by Lieut. 8. C. Robertson. U. 
8. A.. outlining a plan for the establishment of a breed- 
ing farm for horses maintained and contro led by the 
“—-. and Soonane, Se economic features of 

e scheme. Contained in SCIENTIFIC AMERICAN Srp. 
PLEMENT, No. 606. Price 10 cents. To be had at this 
office and from all newsdealers. 


Foot-Power 






















Barnes’ Machinery, 
Complete outfits for Actual Worksnop 
Business. Read what a customer says: 
“ Considering its oops ty and the ac- 
curateness of your } 4 Lathe, I do 
not see how it can be ore duced at such 
low cost. The velocipede foot-power 


is _— elegant. I can turn steadily 
fora whole da re. # night feel as 

little tired as i been walking 
around.” Desert = Catal e and 
Price List Free. W.F.&JOHN BARNES 





Co. Address 199 Main St.. Rockford, LL. 


TANNIN. ITS PRESENT AND FUTURE 

Sources. A lecture by Prof. Henry Trimb 

Full description of these two tmportunt engineering | very comprehen<ive treatment of the —~ Say, Re 

yy Py! Ya in BY Lo age } totped in SclENTIFIC AMERICAN SUPPIL.EMENT.No, oer. 
Me 0. ce 10 ce t ¢ office and 

be had at this office and from all powedenlera. . | He) Tae a oa 


j The Original Unvaleanized Packing 
CALLED THE STANDARD” At tethe Packing by which 


Accept no packing as JENKINS PACKING unless 
stamped with our “ Trade Mark.” 


JENKINS BROS, {jsigieerck Sess: 




















\SEVERN AND MERSEY TUNNELS. 
























{OcToBER 15, 1887. 


TRE AMERICAN BELL TELEPHONE C0 


95 MILK ST, BOSTON, MASS, 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


EPPS’S 


CRATEFUL—COMFORTINGC. 


COCOA 


TUNNEL FOR FOOT PASSENGERS [N 
Stockholm --Description of a difficult piece of tunneling. 
or the freezing metho | was applied with su: cess. 








ures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 542. Price ae To be had at 
this office and from all newsdealers. 








Te ‘ 
Scientific American 
The Most Popalar Seientide eae in the World. 
Only $3.00 a year: sastedion Resear. Weekly. 


52 Numbers a 


This widely circulated a and splendidly Mustrated 
payer is pubiisted weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions und discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in Mechanics, Manuf»ctures, 
Chemistry, Electricity Te'egrapby. Photography, Archi- 
tectare, Agriculture, Horticulture, Natural Flistory. etc. 

All Classes of Readers find in the SciENTIFIC 
AMERICAN a popular re-wme of the best scientific in- 
formation of the day; and it is the aim of the pubiishers 
to present it in an attractivederm, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal affords a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN will be sent for one year—&2 numbers— 
postage prepuid, to any subscriber in the United States 
or Canada, on receipt of three dollars by the pub- 
lishers; six months, $1.50; three months, $1.0. 

Clabs.—One extra copy of the SCIENTIFIC AMERI- 
CAN wil be supplied gratis for every club of Ave subscribers 
at $3.00 each ; additivnal copies at same pruportionate 
rate. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed 
seldom goes astray, but is at the sender’s risk. Ad- 
dress ai! letters and make all orders, drasts, etc., pay- 


able to 
MUNI és CO., 
361 Broadway, New York. 
<r = 


Scientific American Supplement. 


This is a separate and distinct publication from 
TH SCIENTIFIC AMKRICAN, but is uniform therewith 
ip size,every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SU!’PLEMENT is published 
weekiy, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers ip 
all the prinspal departments of Science and thé 
Useful Arts, embracing Biology, Geclogy, Mineralogy 
Natural History. Geography, Archeology Astronomy, 
Chemistry, Electricity, Light. Heat, Mechanical Engi- 
neering. Steam and Railway Engineering, Mining. 
Ship Building, Marine Engineering, Photegrephy,. 
sechnology, Manufacturing Industries, Sanitary En- 
gineering. Agriculture, Horticu/ture, Doms atie Econo- 
my, Biography, Medicine, ete. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illustrated with 
engravings. 

The most important En ineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPP! EMENT. 

Price for the SuPPi.eMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM- 
EKICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $1.00. Address and remit by pustal 
order. express money order, or check, 

MUNN & Co,. 361 Broadway, N. Y¥., 
Pablishers SCIENTIFIC AMEKICAN. 





To Foreign Subscriber«.—Under the facilities of 
the Postal Union, the Sci £\TIFIC AMERICAN Is now sent 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain india. Australia. and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. Brazil, 
Mexivo, and ai] States of Central and South Americe. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gola, for Sc\ENTIFIC AMFRICAN, one year; $9, gold’ 
for both SCIENTIFIC AMERICAN ani St PrLeMenT for 
one year. This includes pcstage, which we pay. Remit 
hy postal or express money order. or draft to order of 

MUNN & CO. %1 Broadway, New York. 


PRINTING INKS. 


HE “Scientific with CHAS. 
ENED JOHNSON & 00.8 T . Tenth ané Lome 








iladeiphia, Pa, 


Shafting and Gearing, T@xtilo Machinery, | "yesmeamsace- 


bard Sts., Phila., and 47 Rose 8t., Opp, Duane 8t., N. 





